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ABSTRACT 

The biostratigraphy of  AKAN well, Chad Basin was studied and some key evaluations were reached .The sedimentary sequences 

penetrated  Pliocene – pleistocene lacustrine sediments comprising mostly clays, sandy and silty clays, and sand belonging to the 

Chad formation and the highly distinctive upper cretaceous dark-gray, silty carbonaceous shale unit which underlies it. The 

method of study involved the collection of sample to evaluate the final subsequent laboratory analysis of collected sample to 

evaluate final observable features.  From the laboratory analysis carried out, a lithological description of all samples collected 

depth by depth was made with 2.0m HCI to check the presence or absence of calcareous forms Also from micropaleontological  

diverse  forms of benthic arenaceous foraminifera assemblages were recovered. mostly Haplophragmoides species such as H. 

sahariensis H. Hausa. H. Rugosa, H. baucnensis, H. benuensis and H. pindigensis and Ammobacultes species which include 

Ammobaculties Numanhinsis, A. benuensis, A. irregularity formis and A. numanninsis. A. benuensis. The generic composition of 

the assemblages characterized by a low diversity, coupled with the presence of carbonaceous and micaceous material suggests a 

probable marshy estuarine lacustrine environment of deposition for the upper cretaceous shale unit The phosphatic and 

gypsiferous nature of the samples and their associated foraminiferal assemblages are indicative of a shallow marshy hypersaline 

marine depositional environment. 

 

Index Terms: Foraminifera, Akan Well, ,Chad Basin, Nigeria, Biostratigraphy 

 

1. INTRODUCTION 

Detailed lithostratigraphic and biostratigraphic analysis were 

carried out on ditch cutting samples retrieved from AKAN  

well located in Chad Basin. AKAN   well is among the series 

of petroleum exploration wells  drilled by N.N.P.C in the Chad 

basin The aim of this study is to; Establish lithostratigraphic 

sequence of the study area, Carry out quantitative and 

qualitative analysis of foraminifera, Determine the age of the 

well section, Interprete the depositional environment of the 

study section 

 

2. LOCATION OF THE STUDY 

AREA 

AKAN well is located South east of Maiduguri. It lies between 

latitude 12 
0
N and 11

0
S and longitude 140 

0
E and 130

0
W of 

Maiduguri.  

2.1 Geology of the Chad basin  

Several workers have come up with different stratigraphic 

schemes for the Chad basin, with the earlier workers basing 

their stratigraphic interpretations on extrapolation from 

adjoining basins, others on seismic sections and the more 

recent ones on the combination of seismic and well cuttings, 

which gave a more accurate lithostratigraphic description 

 

Table 1: Stratigraphic Sequence In The Chad Basin, N-E 

(After Matheis, 1976). 

AGE FORMATION ENVIRONMENT 
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Pleistocene Chad Formation Continental to 

Deltaic 

Paleocene Kerri-Kerri 

Formation 

Continental 

Maastrichtian Gombe Formation Estuarine - Deltaic 

Turonian - 

Santonian 

Fika Shale 

Gongila 

Formation 

Marine 

Marine - Estuarine 

Cenomanian Bima Formation Continental 

 

The Chad Basin is the largest intracratonic basin in Africa 

(Reading, 1982). and Barber (1965) writes that the basin is the 

largest area of inland drainage in Africa, occupying about 

2,330,000km
2
 in the Central Sahara and Southern Sudan with 

a diameter of 1000km. 

In Nigeria, only 10 percent of South-West corner of the basin 

is situated in the North-East part of the country , where the 

western limit is formed by the water divide between the Niger 

and the Chad drainage systems and the southern limit by the 

divide between the Chad and Benue systems (Barber, 1965). 

The Chad Basin resulted from plate divergence along the West 

Africa continental margin (Petters, 1979d, 1981c). The basin 

is believed to be the vestige of the fragmentation and dispersal 

of Gondwanaland, like other Mesozoic - Cenozoic 

sedimentary basins of Central West Africa . 

The various stages leading to plate divergence started with 

regional thermal doming, volcanism, rifting, formation of 

oceanic crust, marine incursion and subsequent widening and 

deepening of young oceans as outlined by Evans (1978). 

Initial deposition of non-marine clastics in Chad Basin 

probably resulted from reversal of paleo-drainage due to 

doming and rifting in the Cretaceous (Petters, 1978).  

The Cenomanian-Paleocene deposits however were a result of 

marine incursion into the basin due to global eustacy, local 

subsidence and sea floor spreading in the nearby ocean 

(Petters, 1981c). 

Post Paleocene continental sedimentation in the Chad Basin 

had been sustained by renewed uplift of parts of the African 

continent (Burke, 1976). 

Sedimentation in the Chad Basin began in the Albian times. 

The basal sedimentary sequence is the Bima Sandstone, which 

was deposited unconformably over the Precambrian 

crystalline basement rock (Barber, 1965). Deposition of the 

Bima Sandstone continued up to the Cenomanian. The 

Turonian was characterized by extensive transgression during 

which the Gongila Formation was deposited as a transitional 

sea deposit (Avbovbo et al., 1986). The transgression which 

began in the Turonian continued up to the Senonian during 

which the Fika shale was deposited (Matheis, 1976). Towards 

the end of the Cretaceous, during the Maastrichtian time, an 

estuarine deltaic environment prevailed in the basin and the 

Gombe Sandstone was deposited with intercalations of 

siltstone, shale and ironstone (Matheis, 1976). 

Immediately after the deposition of the Gombe Sandstone, a 

regime of intense folding began, during which the Cretaceous 

sediment from the Albian to Maastrichtian age were folded 

into a series of anticline and syncline that were later eroded, 

creating an erosional unconformity at the base of the Tertiary 

deposits (Matheis, 1976). 

The Kerri-Kerri Formation was deposited unconformably on 

the eroded surface of the Gombe Sandstone in the Paleocene 

(Matheis, 1976).  Finally, an unconformable Pleistocene 

deposit of the Chad Formation was deposited on the Kerri-

Kerri Formation (Matheis, 1976). The Chad Formation is 

today covered in some part by recent alluvial deposits (fig. 4). 

 

3. REVIEW OF PREVIOUS 

BIOSTRATIGRAPHIC WORK 

Only few published information on the biostatigraphy of the 

Chad Basin is available. Paleontological investigations were 

based mainly on ammonites, vertebrate, fish and reptile 

remains used to correlate and age date the formations (Barber, 

1957; Carter et al., 1963 and Rayment, 1965). 

Bima Formation is thought to be of Upper Albian – Lower 

Turonian in age. Lateral equivalents contain Upper Albian 

Ammonites in the neighbouring Benue province and since 

Lower Turonian Ammonites occur in overlying sediments, the 

Upper Albian-Lower Turonian age is assumed (Carter et al., 

1963). 

Reyment (1956, 1965) and Carter et al. (1963) assigned a 

Lower Turonian age to the Gongila Formation based on the 

presence of numerous ammonites of that age. 
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The Fika shale overlies the lower Turonian Gongila Formation 

and with this fact together with the presence of some 

vertebrate fossils (fish and reptile remains) suggests a 

Turonian to Maastrichtian age (Carter et al., 1963).  

Both the Gombe Sandstone and Kerri-Kerri Formation have 

been dated based on the palynological data as Upper 

Maastrichtian to Paleocene and Paleocene ages, respectively 

(Matheis, 1976).  

The dating of the Chad Formation is based on vertebrate 

remains of lower Pleistocene and Diatoms, which are not older 

than the Pleistocene (Barber and Jones, 1960). 

Few species of foraminifera for the Turonian of the northeast 

part of the Benue Trough, which constitutes the southern 

fringe of the basin, were reported and published by 

Dessavaugie (1972). 

Petters (1979f) described the foraminiferal microfauna from 

the upper section of the Pindiga Formation. In his analysis, the 

top of the Pindiga Formation yielded an abundant entirely 

arenaceous assemblage. Jessu Formation sampled at Jessu 

yielded a predominantly arenaceous assemblage with few 

calcareous forms. The Numanha shales sampled at the type 

locality yielded monospecific arenaceous foraminiferal 

microfauna. The arenaceous assemblage includes 

Ammoastuta, Haplophragmoides, Ammobaculites and the poor 

presence of Ammomarginulina, Spiroplectammina and 

Miliamina. 

4. AIM OF THE STUDY 

The aim and objectives of this study is to understand and 

document the fossil assemblages that are characteristic of the 

study area and have an understanding of the lithostratigraphic 

framework of the study area. 

 

5. METHODOLOGY 

5.1 Sedimentological Analysis  The rock samples were 

subjected to physical inspection for texture, fissility, 

sedimentary composition and treated with dilute hydrochloric 

acid to determine the presence of calcareous materials which 

reacted with the acid to give effervescence. The washed 

samples were viewed under the binocular light microscope to 

identify the composition of the samples at a microscopic level. 

This yielded such qualitative information as the minerals 

present, their shapes, grains size and sorting.  The lithologic 

sequence of the studied interval covered a depth range of 

2520m – 3250m, having a total thickness of 730m.  

 5.2 Biostratigraphic Analysis   Samples for each depth 

were pulverized and 10g weighed into enamel container. The 

samples were mixed with water and treated with 2g Sodium 

bicarbonate (Na2CO3 ) and brought to boil at about 200°C for 

some minutes. Samples were turned into plastic containers and 

allowed to cool. Cooled samples were washed using a set of 

sieves Set of sieves 90, 75 & 53μm respectively in a jet of 

water. Residues from each sieve was collected and dried. The 

dried samples were examined using paleontological 

microscope at varying magnifications and the fossils were 

picked and morphological examinations were then carried out 

on species with aid nomenclature. Species were also counted 

and recorded..  

 

6. PRESENTATION OF RESULT 

 6.1 Lithostratigraphic Units:  

The stratigraphic units outline by Barbers 1965 and modified 

by Kogbe (1976) was  adopted in the discussion of the 

biostratigraphy of AKAN Well. Lithostratigraphic units as 

seen  consist of dark grey coloured shales with concretionary 

interbeds of ironstones of calcareous forms from base show 

little effervescence 

 The lithologic sequences penetrated by  AKAN well at the 

interval sampled (50- 1300m) shown in The basal unit of the 

section comprising carbonaceous silty shale extends from a 

depth of 1080m to 1300m, covering a thickness of 190m 

within the interval sampled, it contains micaceous and 

pyritized materials. This unit is homogenous and grades 

upwards into alternating sequences of silty clays, silty sands 

sandy silt, and clays silt. The clays silt occupies a depth 

interval of 570 – 110m, have thickness range of 10 – 70m. 

Some units are ferruginized, such as the unit occupation the 

interval 780- 845m. Clips of granite material were recovered 

from sample at depths of 565 and 20 indicating the presence of 

igneous intrusives. The interval 565 – 50m is occupied by 

similar sequence which are more arenaceous, containing 

pebbles, grading and minor traces of calcareous material 

especially the depth of 720m. 
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The silty carbonaceous shale unit may be an equivalent of the 

marine estuarine and pure marine state belonging to the 

Gongila and Fika formation respectively and may include the 

carbonaceous silt, clay unit it. the lithologic units are shales 

with interbeds of ironstones and weathered rock (laterite).  

 

Table 2 :   Part of Lithologic Sequence  of Akan  Well 

S/N DEPTH 

(M) 

DESCRIPTION 

1 2520 Clayey, brown,  calcareous  

2 2540 Clayey, brown,  calcareous 

3 2560 Clayey, brown,  calcareous 

4 2580 Clayey, brown,  calcareous 

5 2600 Clayey, brown,  calcareous 

6 2620 Clayey, brown,  calcareous 

7 2640 Clayey, brown to yellow, calcareous 

8 2660 Clayey, brown to yellow, calcareous  

9 2680 Clayey, brown to yellow, calcareous  

10 2700 Clayey, brown to yellow, calcareous 

11 2720 Clayey, brown to yellow, calcareous 

12 2740 Clayey, brown to yellow, calcareous 

13 2760 Clayey, brown to yellow, calcareous 

14 2780 Clayey, brown to yellow, calcareous 

15 2800 Clayey, yellow  non- calcareous 

16 2820 Clayey sand yellow non- calcareous 

17 2840 Clayey sand grey to brown non 

calcareous 

18 2860 Clayey sand grey to brown non 

calcareous 

19 2880 Clayey sand grey to brown non 

calcareous 

20 2900 Clayey sand grey to brown non 

calcareous 

21 2920 Clayey sand grey to brown non 

calcareous 

22 2940 Clayey sand grey to brown non 

calcareous 

23 2960 Clay brown silty calcareous 

24 2980 Clay brown silty calcareous 

25 3000 Clay brown silty calcareous 

 

6.2 Biostratigraphy Analysis  

Based on the foraminiferal biofacie composition of the basal 

carbonaceous silty shale unit of  AKAN well comprising 

Haplophasgamoides saharicesis. H. benuensis, H. bauchensis 

and Ammobaculites sp. A. Numanhensis, A. Tindigensis A. 

benuensis, and A. bacuchensis, other upper cretaceous specie 

described in this study (See plate 1)  for the pictures of the 

forms of foraminifera). This can be assigned to the Turonian – 

senonian interval.  

7. DISCUSSION OF RESULT 

As was observed from the study and discussion of the 

biostratigraphy of  AKAN well, the foraminiferal assemblages 

recovered from the basal silty carbonaceous shale smaples 

comprises mostly  arenaceous benthonic species such as 

Ammobaculites and Haplophragmoides species and few 

calcareous benthonics such as Rheophax, and Lenticulina 

species, which are poorly represented. Also, the species 

making up the assemblages are small, poorly preserved, and of 

low diversity, though some species show some degree of 

dominance over others with in some assemblages. Using the 

morphogroup method of paleoenvironmental analysis, in 

accordance with the model outlined by Chamney (1976), those 

assemblages can be assigned to the stable morphohgroup 

category because of the predominance of Haplophragmoides, 

and Ammobaculites species which are suggested to be adapted 

to stress, and marginal marine environments, such as lagoons, 

estuaries, and epeiric seas. The strong paleo-bathymetric 

dependence emphasized by Szczchura and Pozaryska (1974), 

for small benthic foraminiferal species places limites on their 

paleoecological distribution. The arenaceous benthonic 

assemblages of  AKAN. Well will in this regard belongs to the 

shallow marine environment, that is, from the inner neritic to 

the littoral zone as suggested by their composition. These 

assemblages are therefore of low diversity also. The co-

occurence of the arenaceous benthonic species with calcareous 

benthonic species such as Elphidiella Africana is indicative of 

shallow marine environment (Peters 1979), such as lagoons, 

marshes, and estuaries for the assemblages. The gypsiferous 

and diphosphatic nature of the samples further suggests a 

shallow marine depositional environment. 
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(7) 

 

(8) 

 

(9) 

1 Ammobaculites sp 

2 Haplophragmoides bulloides 

3  Haplophragmoides kirki  

4 Haplophragmoides porrectus 

5 Haplophragmoides sp 

6. Ammobaculites agglutinans 

7 Haplophragmoides  sp  

8. Haplophragmoides  Sp  

9 Ammobaculites sp 


