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ABSTRACT

The Gombe Formation in the study area consists of sandstone and
mudstone. Granolumetric and facie anaiysis hence shown that the
sandstone is medium grained, moderately sorted and was deposited in a
transitional to marine environment.

The Kerri-Kerri Formation in the study area also consists sandstone and
mudstone sequence. Granolumetric and facie analysis have shown that

it is poorly sorted and was deposited in a continental environment

(fluvial).
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CHAPTER ONE
1.0 GENERAL INTRODUTION
The Benue Trough has been one of the major focal centre of
Nigerian Geology which has attracted the attention of so many studies
because of its economic mineralization, petroleum potential and the
controversies surrounding it’s origin and evolution,

Workers such as (Benkhelil 1987), Dike E.F.C 1993, Guirard 1990,
Obaje and Abba 1996, Offodile 1976, 1687, Ogoh 1990, Peters 1978,
19801991, Peters and Ekweozor 1978,1980,1982, Reyments 1965,
Zaborski et al 1997 have contributed detained information on the Benue
Trough: There are skill controversies on it’s origin and evolution,

In view of this, therefore the study of the sedimetology and
petrography of the Gombe Formation and Kerri — Kerri Formation within
Gombe Town, and Bauchi Towns, will subsequently contribute to the

existing data base on the formation upon which future research work can

be based.

1.1 AIMS AND OBJECTIVES

The objective of this projects /Thesis is to undertake a detained
e

sediment logic and lithostratigraphic study and 10, also Ulataic ie

Petrographic characters of the Gombe Sandstone and the Kerri — Kerri

Formation found around Gombe local Government Area in Gombe state
ormation fou

1
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and Bauchi i i
hi State, which will also lead to the Interpretation of the
depositional environment of these formations

Finally, it is done in partial fulfillments of the requirement for the

award of a Bachelor Degree in Technology (B. Tech) in applied Geology,
Abubakar Tafawa Balewa University Bauchi.

&

12 LOCATION AND ACCESSIBILITY OF THE STUDY AREA

The area under study is located withih Gombe Local Government

Area in Gombe State and Bauchi State.The area is located within the
Gongola arm of the Upper Benue Trough in Nigeria on sheet 153NW.

Access of the area is mainly through footpaths, cattle trails, dry

stream channels and major road in Gombe Area. Fig.1
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1.3 CLIMATE AND VEGETATIONS

The study area is dominantly characterizes by two seasons annually:
The Dry and the Raining Season. The faiging season uni from
April/May to September/October and the Dry season (hamathan) runs
from October/November to March /April, which is caused by trade winds
from savannah desert.

The study area has savannah vegetation which is characterized by
scattered trees, short grasses, stunted trees and thorny shrubs which
results from the cyclic variation in climate.

1.4 DRAINAGE AND TOPOGRAPHY
The areas are drained by a meandering river | stream which is a

tributary of the River Gongola. The study area is typically hilly and

elevated in most areas.

1.5 HUMAN GEOGRAPHY

The study areas are sparsely populated within settlements. The

major occupation of the populace around the arca are pastoral farming

which involves rearing of livestock and cultivation of crop like guinea

corn soya beans and maize etc The common Janguage spoken in the area

is Hausa
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1.6 PREVIOUS WORKS

Gombe S

andstone and the Lamja Sandstone area thought to be
lateral equivalent of each other. Gombe Sandstone consist of 300m of
well bedded fine to medium grain Sandstone, silt stone and shales with

poor quality coal in the Upper part. It is thought to be equivalent in the
Lau Basin to the Lamja Sandstone which is similar in character and not

well exposed.

Falconer (1911) described the Gombe Sandstone as “Gombe grits and
clays” and he considered it to be of Eocene age. The Gombe Sandstone
however is unconformably over lain by Kerri-Kerri Formation (Carter et

al 1963).

The Upper Benue valley, the Lamja Sandstone and the Gombe

Sandstones terminates the Sedimentary SuCCEssIon.

Falconer (1911) first named the formation and considered it to be of

Eocene age. Carter et al, (1963) studied the formation in details and

described the formation as 2 continental sequence Of flat-lying grits,

sandstone and clays They showed that the formation was deposited under

s they type section
oundary with the basement example to

¢ dition at Kudi varies in thickness
a wide range of conditl

from a few meter near its western D

rtions.
about 221 meters central and eastern PO




Grant et al (19 ;
(1972) noticed that the Neogene trachyte and Phonolite

plugs emplaced 22 — 11 million Years ago are widespread in the Benue

Valley but not have been seen to cut the Kerri-Kerri formation. They
inferred that the formation post dates the emplacement of volcanic.

Burke and Whiteman (1973) suggested that the Kerri-Kerri
sediments were derived from erosion at the Jos Plateau uplift.
Dessauvagies (1975) assigned the Neogene age to the Kemi-Kerri

formation.

Adegoke et al, (1978) based on Paleontogical data conclusively
showed that the Formation is Paleocene in age. They also (1986)
described they Kerri-Kerri formation as that-lying to gently dipping basal
conglomerate grits, sandstone, silt-stones and clay which uncomformably

over steps the cretaceous sediments to the east and the Basement complex

to the west. Their study slowed that quartz was the main mineral

constituent with Feldspars, iron-cement, kaolinite and occasional heavy

minerals.

Dike (1992) interpreted  the Kemi-Kerri  formation  from

Sedimentologic and structural bases as 2 slightly asymmetric grabber

characterized on its margin by complement any pormal faults trending

N15°E to N30°C. He recognized alluvial fans, fan delta, braided streams.
to .

and central axial plain environ

ment. He later gave 2
marginal lacustrine,
8




detailed lithostratigraphic analysis of the Formation showing that the
lithology was characterized by medjum o coarse grained sands, siltstone
and clay. Bata (2004) and Bata et al (2008) also confirmed that the Kerri-
Kerri Formation around Mainamaji was deposited in a fluvial setting, and
it consists of three main lithofacies: the mudstone — clay stone facies, the

siltstone facie and the sandstone facies, and it was sourced from the

granitic basement underlying it.




CHAPTER TWO
LITERATURE REVIEW

2.1 OUTLINE GEOLOGY oF THE BENUE TROUGH

Benue Trough of Nigeria is a rify Basin in the Central West Africa

that extends North-Each (NNE) to South - South - West (SSW). For

about 800km I length and 150km in with consisting of a Geological linear

stretch of sedimentary Basing running northeast from about the present

confluence of the Niger and Benye rivers, and bonded roughly of the

basement complex areas in the North and South of the river Benue (Fig2).
The Northern end is Y shaped with the East — West Trending Gongola
arm. The southern limit is the southern boundary of the Chad Basin
(Benkhelil 1987).

The elongated Trough - like Basin is continuous with the coastal
Basin and in fact has been currently described as a long arm of the
Nigeria coastal Basin (Reyment 1965).

This striking elongated appearance of the Basin tends to suggest

some kind structural control for the sedimentary area, and has led to a

number of propositions on us origin. It has a kind of g

major fault along it carter et al (196). Burke et al (1971) contended that

the Benue rift first opened in the cretaceous (Fig2) and was then followed
e Benue

by seduction and a closing episode.




Sedimentation within - the Trough resulted from a number of
transgressive and regressive phases which was influenced by combined
effect of eustatic rise in sea level and Joca diastrophism (Petters 1978)
The Benue Trough is divided into three main areas. |

e The Upper Benue Trough

e The Middle Benue Trough

e The Lower Benue Trough

The Lower Benue Trough includes two main structural units: The
N60°E trending Abakaliki uplift and the Anambra syncline trending
N30°E (Ofodile 1989).

The Middle Benue Trough Occupies the linear portion of the
Benue Trough. The major structural element is the Keana Anticline. It is
flanked to the North by a deep Basin called Kadarko Basin (Benklit 111

19870 and southwards by the Wuri Kari Basin both of which are slightly

deformed.

The Upper Benue Trough is the northern ¥ shaped apart of the

B Gt be b divided into three sub-Basins, the Yola arm, the
Gonola arm and the main arm (Offodile 1987, Benkhelil 1989, Guirard
1990, 1993, Dike 2002). Also some Author recognized two arms for the
Upper Benue Trough, the Gongola arm and the Yola arm (Obahe 1999,

Petters 1982.

11




2 STRATIG
RAPHY OF THE yppgg BENUE TROUGH

The Upper Beny
€ Trough was first mapped by (Falconer 911)
However, the first maj .
major work done was by (carter et al 1963). The Up,
i per

Benue Trough
Ugh as separated from the Chad Basin by Zambuk ridges

ich st
which stretches northeast southwest, running from Zambuk to Biu

plateau. Between the Upper Benue and the Zambuk uplift there are

changes in the thickness, from the more argilleous materials in the Benue
Basin to more arenaceous of the ridge.

Stratigraphy description of sediment in the Upper Benue Trough
has been presented by Reymant (1965) Offodile (1967), Dike (1993),
Zaborski et al (1997), Dike (2002), among others, Since the stud area is
located within the Gongola arm of the Upper Benue Trough, the only
details of the stratigraphy succession of the Gongola arm of the Upper
Benue Trough are discussed. Table 1: Shows the correlation of the

stratigraphic succession in the Upper Benue Trough,




MIDDLE BENUE

Eocene

Paleocene

Maastrichtian

Campanian J

Santonian

Turonian

Cenomanian

Albian

Pre -Albian

ole. 5

il

|— Ezeaku! Konshisha

Wadata

Arufw/Uomba /Gboko %

‘Basement Comople x

Ir
Complex

11 sittstone
== Shale

Sandstone

:-”_l Ironstone

&P | Coal

Limestone

=]

A

Claystone mudstone shale

Interfingering maring sandstone

Unconformity

Table 1Showing stratigraphic succession in Benue Trough




SE CHAD N

GENUE TROUGH-”
e R SR

Enugu e nfiAbakaliki
\: . [Ucross RIVER
Awgu

145

A Mfamosing
| Hu™ N g
MGER pELTA  Calabars.
|
ATLANTIC

4 The Benve Trough ©

14

;',/ BASIN Y

| Agala Sandstone

f Nige—r-g ( mod

-+ .Ashaka
<. . Nafadae

kp

Tertiar; .s.za- 23
Sandstora

D Shalel Limeste -z
Crystaliing basemzpt

Ameke Formation {Eocene )

Imo Shale (Paleocene )

Coal measures=- Nsukka Ajaii Mamu
Enugu Formations (Camponian-Paleocene )
Gombe & Kerri-Kerti Fms (Maast-Fal}
Pindiga Formation (Tuionian- Santensian
Gima & Yolde Fms (Alhian - Turcriar )
Nkalagu Formation

Agbani Sandstene

Makurdi Sandstone
Keana Sandstone
Amasiri Sandstone
Asu River Group { Alhian )

Limestone Guarries

ified from Petters, 1982 ).




221 BIMA SANDSTONE FORMA 10

The Bima sandston :
e formation reg unconformabl
. ably on the pan
Africa basement and forms the basal
2 4 part of the sedimentary succession.
It is lower ian in age, and :
has been interpreted as alluvial fan and
praided river, coarse clastic depos; e
€posits grading into axial lacustrine deposits
(Allix 1993, Poppoff et al 1983, Guirard 1990 Zaborski at al 1997, Dike
2002).

The formation has been sub — divided into three main siliciclastic
members. The Lower, Middle and the Upper Bima members also referred
the B1,B2, and B3.

The Coarse — grained Lower Bima B1 member is the oldest and the
thickest sedimentary unit present in the Upper Benue Basttcabst
1992.

The Middle Bima member B2 consists of gravely and coarse —

grained Sandstone while the Upper Bima member consist of planar eross

— bedded medium — fine grained. Sandstones with intervals of convolute

laminations.

222 YOLDE FORMATION
s the Bima Sandstone and

mmediately overlie

consists of thirty bedded Gands one followed by alternating mudstone and
1StS O 1

This formation i

shaly Limestone (Offodile, 1992)

15
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arlier (Falco €
Earlier (Falconer, 1911) r, cognized a transitional
group of sediment,

:ch mark the iti
which transition betweep continental Bima Sandst d
one an
ines shale’s imentati
marines sedimentation. Yolde Formation marks the transitio
n
from the continental to marine sediments (Kogbe 1972)

223 PINDIGA FORMATION

Pindiga Formation represents a marine sequence in the Gongola arm
of the Upper Benue Trough. It is a lateral equivalent of Dikul, Jessu,
Sekuliye Numanha and Lamja Formation in the Yola arm of the Upper
Benue Trough (This formation overlies the Yolde Formation, which
consist of Fossilferous Limestone and shale with interbred of sandstone.
Siltstone and shale Limestone in it’s Upper part (Carter et al, 1968. This

Formation represents a full marine incursion into the Upper Benue

Trough, during the Turonian — santonian times (Obaje etal 1997) and the

type locality is at the indigo village with a thickness about 200m.

2.2.4 GOMBE SANDSTONE
The Gombe Sandstone is the topmost unit of the cretaceous

arm of the Benue Trough. It overlies the

sediments in the Gongola |
and it 1s the lateral equivalent

€
Pindiga Formation in stratagraphy s€quene

_ Basin
of the Lamja Sandston€ and the Lausub Gombe grits and
tone as “Gombe £l
(Falconer, 1911) described the Gombe Sandsto

d it to be of Eocene a8

clays” and he considere

16




_Kerri Formation (Carter et al 1963)
125 KERRI-KERR] FORMATION

Kerri-Kerri :
The Kerri-Kerri Formation wag first name and dated a5 & seet by

Falconer (1911).He correlated it with Cretaceous Sandstones in Lokoja

and Sokoto Basins shell BP Petroleym Development Company

Palynologists, based on carbonaceous materials from a borehole at
Dukku, dated the Formation as Paleocene and later a younger age.

The Formation is unaffected by folding but dips gently to the North
and Northeast below the Chad Formation(Dike 1998), it is a continental
sequence which was deposited under a wide range of conditions

Lacustrine and Deltaic type sediments from the most frequently

reoccurring strata (Carter et al 1963).

17




CHAPTER THREE
METHOD oF STUDY
3.1  LITHOFACIES LOGS
Lithofacies is the term yseq and derived from sedimentary rocks.
Lithofacie is a body of rock types with specified characteristics and in
other words it is refers to as bed or strata,

During the fieldwork exercise 8 samples taken of the Gombe and 5
samples of the Kerri — Kerr Formation and three geological sections were
measured within Gombe Town in Gombe State.

Samples collected labeled and bagged for granulometric analysis
and Tin sectioning
3.2 GRANULOMETRIC ANALYSIS

Sedimentologists have different techniques to determine the particle
size of sediments one of the most commonly used technique is the sieve
analysis method only the sandstone samples were prepared for sieve
analysis.

A total of five samples where selected and carefully crushed using
special mortar and rubbed - padded pestle, one at a time to obtain 250

grains of loose samples.

Each of the samples was then placed in a Ro — Tap sieve shaker, and
ach o
i ibed by Krumbein
sieved for 10minutes using standard sieves, as described by
d Pettijohn (1938) Folk and Ward (1957) and Folk (1966) Samples
and Pettijohn y
18



were then ; e

: measured using a digital weighing machine and kept in a well
protected cellophone bag to worg loosing the grain particles.
3.3PETROGRAPHY

A total of eight samples were selected for the sectioning friable
and less indurate samples were impregnated with reason, while indurate
once were simply cut and mounted on slides with araldite and Canada
balsam sections were out and polished The slides were examined under

plane polarized light and across nicols of the petrologic microscope to

estimate the petrography parameters.

3.4 DETERMINATION OF DEPOSITONAL ENVIRONMENT
The depositional environment result from the analysis and
interpretation of lithofacie, facie sequence granuloetric date and
interpretation from sand population plots (Fig 11a—11¢)
The sieve analysis data as summarized on the table were further
compared with bivariate plot of mean size against stand and deviation

(Sorting) after fried man (1980, 1967), Miola and Wiser (1363)
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CHAPTER FOUR

PRESENTATION OF RESULTS
4.1 FACIES ANALYSIS

Facies is the sum total of the lithological and paleontological
aspects of a stratigraphic unit. Gressly (1838), Facies refers to the
lithologics and biologic characteristic of sedimentary deposit imported by
the processes operating in the depositional environments. Hence, the
gradation transition from one place to another represents environments
that were one adjacent laterally. The main objective of facie analysis is to
provide a facie model, which is used to give a hypothesis of the
environments in .which deposition of rock under study took place.

This is presented in vertical profiles called sections, the lithofacie
encountered in the study are as seem in figure 5 — 7 comprises of
mudstone fames and Sandstone of Gombe Sandstone and Kerri — Kerri
Formulation.

The lithofacies logs are presented in Fig 5t07

20
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42 GRANULOMETR|C ANALYSIS

The presentati
presentation of the Eranulometrig analysis results reflects the

availability of different sizeg of the particles in the bedrock or the pre —
existing sediments of the source rock, the resistance of the particles of
various Composition to break down during weathering and transportation

and also the kind of processes responsible for transportation and

deposition of the sediment.

However, during the fieldwork exercise samples were collected
and four sandstone samples were sieve by using an electronic mechanical
device in the laboratory. The presentation of the result obtained from the
analysis of these samples are shown on table and figure respectively.

The basis principle of this technique is as follows. A sand sample

of known and measured and weight is passed through as set of sieves of

known mesh sizes. The sieves are arranged in downward decreasing mesh

diameters. The sieves are mechanically vibrated for a fixed period of

time. The weight of sediment retained or each is measured and converted

into a percentage of the total sediment sample. The method is quick and

; 2 &
sufficiently accurate for most purpose. Essentially it measures the

maximum diameter of a sediment grain-
Both hic and statistical methods of data presentation have been
oth grap
i ntage of the
developed for the interpretation of sieve data _The percentage
own graphicaily in a histogram. Another,

samples in each class can be sh
: 24
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sorted it as a major percentage of sediment occurs in one class.

Significant percentages of course and time end members should up as
horizontal limbs at the ends of the curve. The calculated results of the
weight percents were used to construct or plot cumulative frequency
curve and histogram respectively. (Figure 8a, b, and 9a, b, ¢, d, e).

The second aspect of sieve analysis is its sorting or the measure of
degree of scattering sorting is the tendency for the grains to all is of one
class of grain size. Several formulac have been used to define this

parameter for a sample.
The third property of grain size frequency curve is termed

“Kurtosis” or the degree of “peakedness™ Curves which are more peaked

than the normal distribution curves, are termed “leptokurtic” those which

are saggier than the normal are said to be “platykurtic™.

The fourth property of a sieve analysis is it’s skew ness, or degree
e fo

i d member are
of lop — sidedness. Sample weighted towards the coarse and mem

said to be positively skewed (1P = sided towards the negative Phi vales

towards the fine end
phi valued.

are said to be negatively skewed
samples weighted

(lop - sided toward the positive
25
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The four statistica]
Mmeasurements for sieved samples consist of a

f
measure oI central tendency (Includmg medium mode d
L and mean, a

measure of the degree of Scatter or sorting, kurtosi the degree of peaked

ness, and skew ness the lop - sidedness of the curve

Finally,

h .
€ graphic mean, standard deviation (sorting) — skew ness

and kurtosis were the calculated for each, Sample analyzed using the

relationships and folk and ward (1957) which enabled the result in

Base on the of the granulometic analysis are given in table 2 to 6 and

table 7.
Table 2:
Result of sieve analysis of Sample G3 initial weight =150grams
| Sieve size | Phi(e) | Weight | Individual | Cumulative | Cumulative
(mm) retained weight weight | weight (%)
(%)
475m 225 B == -- =
3.35mm -175 0.1 0.06 0.1 0.06
236mm |-1.25 0.7 0.46 08 0.52
1.18mm -0.25 9.7 6.47 10.5 (15%’920
0.85mm [0.25 14.1 a4 - - | i;.g 1
0425mm |1.25 57.4 38.31 i :
17.89 108.8 72.6
0.3mm 1.75 26.8 .
; 11.68 1263 8428
0.212mm |2.25 17.5 !
———— 104 0.26 126.7 84.54
0.106m [325 |9 ' 149.8 99.76
PAN PAN 231 15.42 - :
149.8 =
e —
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Table 3:

Results of sieve analysi
ysis of Sample G6

= - > initial weight =150grams
Sl:nfm) Fhi(e) m I“df."idlial Cum‘ﬁaﬁve Cumulative
£75mm_ | 225 T pLETA | et ) weEe
335mm_[-175 = =~ i
2.36mm | -1.25 0.00 0.00 0.00 0.00
18mm -0.25 0.6 04 0.6 04
0.85mm |0.25 32 213 3.8 2.53
0.425mm |1.25 315 21 353 23.53
0.3mm 1.75 345 23 69.8 46.53
0.212mm |2.25 36.9 24.63 106.7 71.16
0.106m 3.25 23.1 15.42 129.8 86.58
PAN 13.35 149.8 99.93
Table 4:
Result of sieve analysis for sample K1 initial weight = 200grams
Mesh size Phi(e) Weight | Cumulative | Weight Cumulative
(mm) | Retained weight | percentage | weight percentage
4.75 -2.25 1243 124.3 62.15 62.31
335 -1.75 2.2 126.5 1.10 63.41
2.36 FEL 4.7 131.2 235 65.76
1.18 -0.25 21.1 152.3 10.55 76.34
0.850 0.25 14.1 166.4 7.05 83.41
0.425 1.25 17.5 183.9 i;;g gi(l)g |
Vi 187.6 ; .
3;3‘1’3 ;;i ﬁ 189.9 1.15 95.19
0.106 325 ig————‘ 194.5 230 97.49
0.075 75 _1_3’/_% 196.3 0.90 98.40
0063 |4.00 1.8 1981 J0% 230
e 1o (14 (15 Tul S




Table 5:

_Results of sieve analysis for sample K2

28

Mesh | Phi(g - Initial weight 200grams
size @ Rféﬁhe; Cum‘}latlve Weight | Cumulative
mmi weight | percentage | weight

B E o percentage |
35 1755 Tog o0 o 5

2.36 -1.25 125 125 6.25 627
118|025 o6 3.1 030 6.57
0850 (025 16.9 30.0 845 15.04
0425  [1.25 706 100.6 3530 50.43
0.300 1.75 40.5 141.1 220.25 70.73
0.212 2.25 193 160.4 9.65 80.40
0.106 3.25 214 1818 10.70 91.13
0075 |3.75 11.8 193.6 5.90 97.04
0.063 4.00 3.0 196.6 1.50 98.55
Pan Pan 2.9 1995 1.45 100
Table 6:

Results of sieve analysis Sample K3 initial weight =200grams

Mesh Phi(e) Weight | Cumulative| Weight |Cumulative
size Retained weight | percentage | weight
(mm) percentage |

475 2225 5.7 57 2.85 2.85
3.35 175 79 13.6 3.95 6.80
2.36 125 20.8 344 10.40 17.21
1.18 025  |80.9 115.3 40.45 57.68
0.850 0.25 332 148.5 16.60 74.29
045 125 1350 TS AR—1500

. 75 6.0 . - :

Al 46 [1sA1 1230 L B
0.106  |325 8.2 1923 4.10 96.20
0.075 478 —‘_’,_9_____ 196.2 1.95 98.15
&5 (4o |14 e 1000 3853
Pan Pan _2_3______ 199.9 1.15 100
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Table 7:

Summary of results

/&@Tmm Graphic
G3 L1 Poorly 55 138 3 ol
sorted skewness Leptokurtic | Medium
grained
G6 0.91 0.08 1.16 1.87
Moderately | Fine skewed Leptokurtic | Medium
sorted grained
Kl 0.38 097 2.1 0.10
Well sorted | positive Very Coarse sand
skewed leptokurtic
K2 1.31 0.01 1.6 13
Poorly sorted | Fine skewed | Very Medium
leptokurtic grained sand
3 15 1.0 0.7 -0.19
Poorly sorted | Fine skewed | Very gravel very
Platykurtic | coarse
Q/J_____pr
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4.3 PETROGRAPHY

with araldi
dite before they were cut into tin sections

Photomi
1crography of sample G4,G5,G6,G7,G13.K1 K.Ko are presented

inplate 1 to 8.

R X10 COMMON MINERALS

S W e Ay P
PLATE 1 PHOTOMICROGRAPH OF G4 VIEWED UNDER CROSS POLARIZE!
ARE QUARTZ AND FELDSPAR




AL W d E-A S j
PLATE 2 PHOTOMICROGRAPH OF G5 VIEWED UNDER CROSS POLAR&EER X10 COMMON MINERALS
ARE QUARTZ AND FELDSPAR

2 * ‘ Y B V"'-

e H OF G6 wswzn UNDER CROSS POLARIZER X10 COMMON MINERALS
PLATE 3 pHO‘romcaoGRAP QUARTZ FELDSPAR AND CLAY MINERALS




PLATE4 PHOTOMIC
ROGRA
PH OF G:n\llEWED UNDER CROSS POLAR
B IIER X10 COMMON MINERALS

PLATE 5 PHDTOMICROGRAPH oF 613 3 VIEWED UNDER EROSS POLARIZER K0 COMMON MINERALS
REQ

UARTZ AND FELDSPAR

36
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Plate 6 Photomicrograph of sample K1 which represent very coarse sandstone, with a lot of matrix.
Common minerals are: Quartz, Feldspar, Mica and clay minerals. Magnification X10

which represent mudstone. Common
Plate 7 m""":"’hlmﬁmw:‘:dtﬂ minerals. Magnification X10

¢
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44 RESULTS FOR INTERPRETATION OF DEPOSITIONAL
ENVIRONMENT
The results of thege depositional environments were obtained by
following the method described in section 3.4, The results from graphic

mean, standard deviation (sorting) and skewness were used in plotting

Bivariate diagrams, which is presented in Fig 10a,b & c.

32
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50 DISCUSSION

51 FACIES ANALYS|S

The aim of Facies analys s to produce a Facies model which is
used to give a hypothesis of the environment in which deposition of rocks
under study took place. The lithofacies encounter in the study areas are
presented in vertical profile and indentified in fig $ to 7. Figure 5 is the
lithofacies log of section 2. In this such we have a fining upward
sequence. This depletes a decrease in energy of the transporting medium
from channel to the flood plain. The total height of the exposure
measured was at 1.41meters with no distinctive colour observed.

Figure 6 is the lithofacie log of section 5. It shows a repetitive
stratification with fining upward sequence of sandstone fining to thinly
interbedded mudstone. This depicts an alternation from high to low
energy of the fluvial system. The total height of the exposure measured

was 4.77meters with distinctive colour in mudstones i.e. from Reddish

grey to grey and Buff coloured medium grained sandstone with cross
beddings.

Figure 7, is the lithofacies log of section 1. It shows a stratification

is indicates increase in
f sandstone. This indica
ward sequence O

of coarsen up .
energy of the transporting medium. The total height of the exposure is

Tmeters.




- T EYMETRIC ANALYS]S

The Summary of the regylgg

: of granulometric analysis is presented
in table 6

Table 2, f
Bure 8a, and 9, are the Branulometric data of sample G3.

The histogram
Bram of sample  shows gy most of the sample are in the center
of the plot indicating medjyp, 8rain sample. This s supported by the

graphic mean 1,17 which is medium sand, The histogram also shows

more than one peak.

Table 3, figure 8a and 9b are in granulometric data of sample G6.
The histogram of sample shows (hat center indicating medium grain
s:fmple. This is supported by the graphic mean of 1.87 which is a medium
sand. The histogram also show more than one peak.

Table 4, figure 8b and 9c, are the granulometric data of sample K 1.
The histogram of the samples are mostly towards the left of the plot
indicating coarse grained sample. This is supported by graphic mean of
0.10 coarse grain. The histogram also shows 1 peak.

Table 5, figure 8b and 9d granulometric data of sample K2. This
histogram cf the grains are mostly in the center of the plot indicating
medium grained sample. This is supported by the graphic mean 1.3 which
is medium sand. The histogram also shows more than one peak,

Table 6, figure 8b and 9e are the granulometric data of sample K3,
grains is mostly towards the left indicating coarse

The histogram of the
41




ained sample. This ;
o ple. This jg Supported by the graphic mean of -0.19 very
coarse sand. The histogram also shows more than one peak

53 PETROGRAPHIC ANALYs1s

As mentioned in section 4.3 most of the samples had to be

indurated with araldite and so for Such samples they appear to have an

opaque background.

Plate 1, is the photomicrograph of sample G4. This samplenAe

mudstone. It consists of mostly clay mineral.

Plate 2, is the photomicrograph of sample G5.The sample is a
mudstone. It consists of mostly clay minerals.

Plate 3, is the photomicrography of G6 From the result of
granolumetric analysis the sample is moderately sorted. The sample is
moderately sorted. It consists of mostly quartz, feldspar and clay

minerals.

Plate 4, photomicrograph of G7 From the result of granulometric

analysis is moderately sorted consist of quartz and feldspar common
minerals are quarts and feldspar

Plate 5, is the photomicrograph of sample G13. This sample is a

minerals.

mudstone. It consists of mostly clay




i
?

olumetric analys;j ’
gran Ysis, the Sample is we) sorted. It consists mostly of

quartz, feldspar, mica ang clay minerals

Plate 7, i .
ate 7, 1s the Dhotomwrograph of sample Ko. The sample is a

mudstone. It consists of mostly Heamatite angd Cliy s

Plate 8, is a photomicrograph of sample K. The sample is a

basement. It consists of Quartz, feldspar and mica,

54 ANALYSIS OF DEPOSITIONAL ENVIRONMENT
5.4.1 BIVARIATE PLOT

This bivariate plot as seen in figure 10a, b, and ¢, which were
constructed from data obtained from granulose after the works of
Friedman (1961 and 1967) Moiola and Weiser (1968 suggested that the
Gombe Formation was probably deposited in transitional environment

while the Kerri-Kerri Formation was deposited in a fluvial setting.
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suspension,

Figure 10b shows the bivariate plot of skewness against standard

deviation after Friedman (1967) With Kerri-Kerri Formation points
falling into river processes indicating fluvial depositional system. This is
supported by sand population plot, showing grains saltation and
suspension.

Figure 10c shows the bivariate plot of skewness against mean size
of Friedman (1961) and Moiola and Weiser (1968). Gombe Formation
points falls in wave process indicating transitional environment probably
deltaic, while Kerri-Kerri Formation points falls in river processes

indicating a fluvial environments. This is supported by the sand

population plots which show saltation and suspension populations which

again suggests fluvial depositional environment.

542 SAND POPULATION PLOTS
plots as presented 102, 10b, 10c,

y means of suspension for finer

10d and 10e
The sand population

shows that the grains were transported b
rse, heavy grains. This

again suggests that

grains and saltation for
47
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CHAPTER SIX
6.1 CONCLUSION

From Facies analysis, granulometric and Petrographic studies,
there are similarities between Gombe Formation and Kermri-Kerri
Formation i.e. They consist mainly of sand of different sizes and clay
stone/ or mudstone. However, the sands found in the Gombe are better
sorted. This is because the environment of deposition of the Gombe is
transitional to marine.

The sand in the Kerri-Kerri are poorly sorted because unlike the
Gombe, they were deposited in a fluvial setting.

The sand population plots for both Gombe and Kerri-Kerri shows
saltation and suspension as the major means of transportation of the
sediments.

6.2 RECOMMENDATION

It is recommended that further detailed investigation be carried out

on the Gombe Formation and Kerri-Kerri Formation. In other areas, in

order to construct a regional Sedimentologic model and obtain a

Petrographic statement.
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