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BB S R G T,

The area around Cham town can be delianated into four
lithologic units viz:
(i) The Bima Sandstones.

{ii) The Yolde Formation.

(11i)The Dukul Formation.
: (iv) The Jessu Formation.

The FBima Sandstone comprises of medium to 'E
grained, texturally and minerolenically immature subarkos
sandstones.

The sandstones of the Yolde Formation are fine grained,
texturally and minereoleogically mature quartz—arenites. The
limestone ;f the Dukul Formation are highly fossiliferous
yellow to dark brown with sh=ll fragments of bivalves and

ostracods in it. The, Dukul limestone has & depositional

texture of wackestone,

The shales of the Dukul Formation

are black and this tends to suggest anoxic conditions in

the environment of depeositien. The mudstones of the Jessu
Formation have imprints of fossils while the shales are
grey and gypsiferrous.

Compaction is the main diagenetic process that

all four lithologic units; and this is more p
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‘with the Bima Sandstone having the highest number.

Sedimentoleogic and structural evidences suggest

continental environment for the deposition of the Bima

Yolde Formation and the Sandstones belisved to be

from pre enisting sandbeds. Sedimentolegic and

evidences suggest a low energy shallow marine depos

{inner  shelf) environment for the Dukul  anc

Formations.
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The RUrpose of this study is to
" :

. - .
stratigraphy and petroleogy of fhe srea arouﬂd
- » »
This  incltdes the prep.—irati an of a detailed 'gft.\n] qgi:.
=f the area, di ffurentxa+1.,g the various 11thcnlor;,=:|=c i

and to eiplain the depositional snvironment and their :F%v_.:i'rxg

e BN “relationshins.

ISITRILTTY .

A el ¢ LOCATION AMD Aces

Tﬂe {:n oject arm lies within the upper Bem.te Tr‘omgh,%u

‘ N
is 19mtéd at, Lhe eas ter‘n eutrons end of B@A:hl StatEﬂz S Jjg
to Vi s hnundary with Gongola '—“\tatg ( apprnr?mately %3

“,:ﬁrdm E‘-mnb’qstown ) albng Gembe-Yola road.

%ﬁrt of Bheet' 174 ( Euyak 5.4 ) and is bounded by Lat
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1.3, TOFOGRAPHY AND DRAINAGE.

The area is of moderate to high relief with the lowsst

peoint  about 1400m: { above sea level ) in the northern part
of the area; whilst the highest point about 1950m { above

sea level ) lies in the South-Western part of the arsa.

The area is drained hy a few seasonal streams and

Perenial River Cham. The river Cham has a sinous

1.4, CLIMATE AND VYLGETATION.
. B P
’ » & .." s
P i | 5
- ¥ 3
" The climate in this area is of two seascns: a short
. > . -
i 2 h
. _‘ ¥ § rainy season and a long spell of dry season. The rainy
. 4
o E ! season starts in May with an average annual rain-fall of
" -
] : o é

180mm=200mm  and ends in late Septemboer. The dry season

lasts for about seven months, from October to April. The

period between late November and February is marked by &f
.

extremely dry and cold winds of the Hamattan which 'b‘r?ihg-

with it, high amount of dust particles that impai
visibility. & . &
_4§getation of the area is of the Sudan Savannah




1.5. FREVIOUS WORKS.

The sediments of the Upper Benus Trough was first

described by J.D.Falconer and A.Longbottom (1911) on a

L
s )
A

reconnaissance basis during the Mineral Survey of Northern

Migeria., More systematic geological survey of the area was

carried out by Carter et al (1963). They were able 1

delineate the various Stratigraphic units of the area.

1.6. METHODS OF INVESTIGATION. ‘

The metheds wused during ths field study was

traversing which was dene purely on foobk., Traverses were

‘made  across the area using a grid system. Ouicrops and

pbservatiens made were plotted on the field map, and the

recordings made, were noted in the field note-book.

Samples for sedimentolegical studies were collected “ar

different peints within the arsa. Thin ssctions were mac
for each of the lithologic upits., Krumbien and Sloss®
(196%) Chart was used to determine roundnees

sphericity. Procedure given by R.L.Ingram (1970) was

for the size analysis of the sandstone sampl
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CHAPTER TWO

2. STHRATIBRARHY.

INTROBUE TI @M

The Benue Trough in which the area of study is

is a NE-8W trending sedimentary structure about

o
long, S0-100 Km wide { J.Benkhelil 198%), At the Nor
end, It is Y-Shaped, with the E-i trending branch of ¥

a7
and the Morth trending arm of the Gengila basin. %

The origin of the Henue Trough is quite controversial, REC

some aulthors have proposed tensional movements resulting in

a rift ( King 1950, Cratchley and Jones 1945 ). Burke and

Dewey (1974}, Olade (1975}, and Theissen (197%9) belisved i&

to be the third failed arm or aulacogen of a three arm rift

‘system. However most recent worls revealed that wrenchin
.

was & dominant tectomic process in the evolution of

Benue -Trough, (Benkhelil (1982, 198&4), Benkhelil

Robineau (1983), Maurin et al (178&)).

The depositional history of the Benue Valley

discussed in the context of Murat’s (1570)

T

 transgressive and regressive phases shich



waters, while limestones and mudstones were deposited at
the margins  of the mnarine embayments maimly duﬁiﬁé.ﬁ
transgressive phases. Three transgressive phases idéhtifieﬁ
by Murat (1%70) are said to be synchronous with the

eustatic movements of Tethys ( Offodile 1978 ).

2o e REGIONAL STRATIGRAPHY.

Due to +the differing lithestratigraphic Wequ
MNorth eastern WNigeria, Three different Palecgeégiapl
areas were recognised. ( Fopoff et al 1986 ).

From South to North, they are:-

{a) The Upper Bsrnue Trough
th) The Zambuk Ridge ( a Basement high in the Gongila
Trough)

The Chad Basin.

{e)

Cham lies within the northern maragin of the Upper Benue |

Trough, the formations from top to hottom are as followé:
THe Bima Sandstone { Late Aptian-Albian ) Allix et BT

(1981) consisting of feldsparthic sandstones, medium

coarse grained, thick to massively bedded with inte

whitish and red siltstones and uncomformably ove

Basement complet. The sediments
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limestone and shales. The formation is a transitional
sediment between tﬁe underlying continental and averlvfng
marine sediments., The VYolde is overlain by the Dukul |
Formstion  termed Limestorne Shales Series in  texigue

Stratigraphique International (1954&). This  formation

consists of a sequence of black zhales and thin limestones.

The limestones are sometimes fringed with recfystal}iﬁ

calcite ( Carter et al 1963 J.

The succeeding Jeszsu  formation is  an altern.
segquence of grey, white and brown shales and light brow
Sandy mudstones with subordinate sandstones ( Carter at al
1263 ). The Szkule formation which is & sequence of Shales

and limestones having thicker shale units than the

limestonss succesds the Jessu formatieon. The litholeagy [
corresponds to that of the Dukul formation and is helieved |
to be upper Turonian to Bantonian in age ( Carter et al %

1963 ).

of Bhales with occassional bands of

sandstones,

mudstones and limestones. The Humanha shales overlies

of proven Coniacian-Santonian age and

assigned to the upper Senonian { Campanian ;

The Lamja sandstones termin
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2.2. LOCAL STRATIGRAFHY.

The approximate percentages of the rocks in  the

studied are ;-

Bima Sandstones 28%
Yolde Formation 154
Dukul Fermation 10%
Jessu Formation 45% et b
Basalts 2%
o 2.2.1. Bima sandstones.

ranges from being medium grained to very coarse graine

sandstone.

Maximum thickness of the Bima Sandstene is astimatad"

Be about T.5-4 n ( Carter ot &l 1963 3.

However, the exposed thickness ranges from EﬁmwﬁU@

Cham area. Most prominent are the hills closed to

village, they extend West for about 4Km, t;h-aju'gh‘
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uctures. In the studied area, it extends from the South

its boundary with Yolde Formation in the central part

ch overlies it ).

iR 2. YOLDE FORMATION.

This is called " Transiticnal Beds * by Carter et al
{1963). The Yolde Formation contains fine to very fine
grained sandstone and siltetone s Cream coloured in most

Places and greenish in some parts of the mapped area.

The Yolde Formation in the =ast of the mapped area is a
[}

sequence  of craam coloured fines grained flaggy sandstons

and brown mudstone. 28 small exposed =ection measured in

this area gave an estimated thickness of 4 metres with

. sandstone units ranging between €¢.9-1.2 m and mudstones of

j_'~@m12—0.25m (Fig.4.). Towards Cham town from the east, the

dstone of the VYolde formation here is light arey in

.,quur ¢ Plate 2 ).«

X The Yolde Formation is flaggy in nature and has low

ed cross laminations, however what is common to the

idstone of the Yelde formation is microcross laminations.

ent ripple marks are also present in the Yolde

ation { Flate 4 ). Nids

the western part of the mapped area som
s of the Format; ~besn obli
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DUKUL FORMATION.

Dukul formation is a sequence of thin limestone and

ales. The shales weather to form " cotton soil ", a black !

yey soil with a high shrinkage capacity. The limestones

ar as scattered surface debris , ¢ Carter et al 1763 ).

. Due to the fact that there was no pressnce of a surface

ection of Dukul Fformation , The Dukul Formation was

inferred from the occursnce of " ceotton 's0il " and

limestone debris.

2.4, JESSU FORMATION,

The Jessu formation is an alternating segquence of grey,

ite and brown shales, light brown and light green

detones (¢ Carter et al 1943 ) . In the north of Cham

a man made irrigatieon canal has exposed a ssction

of seventeen beds of mudstonez and marl and
n beds of shales ( fig.2 ). Also at Kautare village,

outh-west of the mapped area, a stream section

11.27 metres of alternating mudstone and shales (

. The thickest mudstone bed about 4m and shale of

were recorded here, The shales of the Jessu

is fissile with light red staining and it
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ones contains casts and moulde of bivalves and melluses,

BASALTIC INTRUSIONS.

ed into the Jessu and Dukul Formations. Three are

ound in the Dukul while the dessu Formation has five,
'ﬁta%tered in different parts. The basaltic intrusions are

hard resistants rocks and all are conical in shape. T

o

3




AGE
FORMATION
THICKNESS

-4~

STRATIGRARHIC
SECTION

{m)

LITHOLQGY

TURONIAN

UPPER

JESSU FORMATION

P—_— — ‘—-:; MUDSTONE WITH MOULDS AND CAST OF BIVALVES

s —_ SHALE

MUDSTONE

SHALE

MUDSTONE

SHALE

| MUDSTONE

=% i ':i SHALE

MUDSTONE

SHALE

MUDSTONE

TS SHALE

MUDSTONE

SHALE

[ e ] MUDSTONE

b S e GYPSIFEROUS SHALE

Sy HMUDSTONE

TS P GYPSIFEROUS SHALE WITH JRON CONCRETIONS

MUDSTONE

SHALE

MUDSTONE

GREY GYPSIFEROUS
SHALE WITH !RON CONCRETIONS

MUDSTONE

SHALE

MUDSTONE

SHALE

—_ -— GYPSIFEROQUS SHALE

SHALE

GLOUCONITIC SANDSTONE WITH HORIZONTAL
BURROWS ON TOP

SECTION OF JESSU FORMATION.

STRATIGRAPHIC AND LITHOLOGIC SUMMARY OF THE CANAL




MATION

- l’:-

GYPSIFEROUS SHALE

(%
o
b
n z
a & 2
= £
x € 3 z
i E o0 LITHOLOGY
= 0
e
B o, MASSIVE MUDSTONE UNIT
L—-—.._——..__\'
T, o o GYPSIFEROUS SHALE
=z
1S
1= MUDSTONE
| =
g
7 = GYPSIFEROUS SHALE
wn *
& MUDSTONE 1L baeir b fav
-

i
]

MUDSTONE

e ;
e GYPSIFEROUS SHALE :
- — —
e MUDSTONE i . o
T *
- — — g 0 !
= i GYPSIFEROUS SHALE  ° |
—_ — . i
MUDSTONE  flieislin .

GYPSIFEROUS SHALE

]

STREAM BANK SECTION OF JESSU FORMATION:

o aall




=

b
3

LITHOLOGY

SECTION

FORMATION
HEIGHT
(m)
STRATIGRAGHIC

=
=)

CREAM COLOURHED FINE
GRAINED SANDSTONE

o MUDSTONE
z
| Z g
|5
=l SANDSTONE i
z|R !
& :
(5] g 3 2
§ MUDSTONE
L. Vo .
SANDSTON L5
&
MUDSTONE beo v
SanpSTONE BASE NoT EXPOSED ) |

Fig. 4. STRATIGRAPHIC AND LITHOLOGY SUMMARY OF A
SECTION OF YOLDE FORMATION.




TABLE 1.

STRATIGRAFHIC SEOUENCE OF THE UFPER BENUE AND CHAD BASINS,

i I UPPER BENUE BASIN | I SOUTHERN
1 | | CHAD BASIN.
1

1
i
= | i
ABGE IDADTYA | ZAMEUE | GOMRE I :
: [NUMANHA [ BULAMT I PINDIGA i J
1 i i
|FALEQCENE | IHERRI~ FORMATION i
1 AND | { KERRI. I
I Y OUNGER LarIA GULANI i 3
————————————— SANDSTO- I IGOMBE! GOMEE SAMDSTO
IMARASTRICH=- | NES. SANDST-IF 88T v

{
I
I
i
i
ITIAN i 1 ONES. J52 1 |
I
t
i
|

f
H
i
i
i
i
1
! I
I {1
b= (| I I
I ICAMPANIAN | NUMANHA D | i 16
F e SH {1 i I FIKA SHOLES. |
I 1SANTONTAN I SEEUILEFM I5 1 I i
I} o { ia | I I
I TCOMIACIANT { { i f {
------------ | mm e E | i
| UFFER 1 JESSU { iM | ] i
IT. MIDDLE I FH I i | f H
1 LOKWER e e | 1 | | GONBIL.A FORMAT-—I
I | DU UL i I I H I0N. I
§ I FH I ey 11 { !
et e e T [ | I
| CEMOMANIAN | YOLDE | | {
———————————— I FH I BIMA SANDSTONES i BIMA 35T i
IMID-LATE | | [ t
fALBIAN. fBIMA 85TI 1 1
{ i | | i
i I 1 1
I FRE- | BASEMENT COMFPLEX i
I CAMBRIANI }
' |

f
( AFTER C.0.0FOEGEU 1786 ).

d




TABLE 2.

STRATIGRAFHIC SEOUENCE OF THE MAFFED AREA.

AGE

—

TERTIARY VOLCANIC INTRUSIONS

I u
ICRETAC— | TURONIAN

IEDUS. | |
! | | DUEUL FORMATION.

JESSU FORMATION. e

I | E :
I I I &
i i ICENDMANI—| YOLDE FORMATION. ik
B 1 1AN. I .
1 I =
1 IU-APTIAN | |
! I 2 I BIMA SANDSTOMES. i
I | I 1
i I ALEIAN | I
! i I 1
j—- | = |
I I I
| PRECAMBRIAN. | CRYSTALLINE BASEMENT f
- - = il

1.3 PO U




EHAPTER THRERE

HEEN RSO O 6 Y

BN, 1. Biva SANDSTONE: FETROGRAFHY.

The composition of the Bima Bandstones was established

on  the basis of several hand specimens studies and thin
section analysis. The colour of the Bima sandstones ranges
from cream white to light brown. GBrain size ranges from
k- medium to VEry coarse grained, friable in some specimens
while compact in others. The minerals in hand specimen are

quartz and feldspars.

Thin section analysis shews the Eima to contain about

S0-50% quarts, 10-2%% feldspar, 2-5% mica and clay as the

void filling matrix. The sandstone is classified as
Subar kose ( Pettijohn 1975 ). The guart: grains are suh
1 angul ar to sub=rounded and are polycrygtalline and

monocrystalline possesing undulose extinction of wvarious

The

intensity. feldspar in the specimen consists of

and microcline.

plagioclase They show various degrees of

~ alterations, noticeably at the edges. The mica presents are

‘thin flakes showing varicus degrees of deformation.

S.1.1. DIAGENESIS AND ITSVEFFECTB.
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f in a number of ways, :

1ere are several diagenetic effects present in the Rima

stones, but the most common is compaction.

paction is the reduction in bulk volume of the

fﬁﬁﬁimants caused mainly by the vertical forces exerted by
1

- an increasing overburden. Compaction due to compressional

forces ¢ i.e. reduction in bulk ) in the Bima sandstone was

. observed by the deformation of mica flakes which were bent.

Ly

1.2, TEXTURAL ANALYSIS.

BE o T = 7

The major objective of the textural analysis is to

determine the grain size of the =and particles. From the

] parameters obtained from this analysis a better description

?Df the grain sizes can be made and depositional processes,

and environment of depesition and the moede of
'(ﬁransportation of the sediments can be inferred.

Though there are various methoeds used in the
ermination of grain sizes, sieve analysis was used in
study, while the roundness and sphericity estimates
é&termined by microscopic studies.

{ s
ples of the Bima-Sandstone were disaggregated into

dividual grains by use of pestle and mortar. TQS\\

were later divided using the coning and guartering

.t Ingram 1971 ). The guartered samples were weighed







2125 -0.25 0.25 0.75 1.25 1.15 2.25 2.5 3.25 3.75 &

-0.7%

Fig. 7. HISTOGRAM DIAGRAM FOR BIMA SANDSTONES
GRAIN SIZE DISTRIBUTION.
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switched on  for 30 minutes. After which the seperated
grains retained in each sieve was collected and weighed,
From data thus obtained, two graphical curves were plotted
¢ fig. & and 7 ). The latter was plotted by placing the
cummulative weight percent as the ordinate ( y-awis ) and

the phi ( 8 ), ( phi 8 = ~ logy Diameter ) as the abscissa

¢ x-anis ). Frem the graph ‘the mean particle size,

Furtosis, skewness and and standard deviation ¢ sorting ol

were obtained using the Folk and Ward formulae (1957). 5;}
Tables S5 % & ).
The results of the analysis showed that the sandstones

cf the Bima Sandstone in Cham area has a mean grain size of

0.35-0.45 0 ( coarse sands ) and it is moderately sorted (¢

0.8790) skewness 1is nearly symmetrical while the kurtosis
ranges from being mesohwrtic-leptokurtic.

The roundness and sphericity ranges from ©.3-0.5 (
angular to sub angular ) using the Krumbien and Sloss ‘chart

for vizsual estimation { Erumbien and Sloss 1963 ). 3

.2, YOLDE FORMATION ¢ SANDSTOME FETROGRAFHY ).

The hand specimen studies showed the sandstone to i

medium to very fine grained and the colour varies




compacted. i

Thin-section studies shows that the sandstone contains
about 70% - goz quartz minerals, 3-5% calcite crystals, 10%
- Blauconites and 5% mica flakes. The guartz minerals are sub
rounded to rounded ( Flate 7 ).

The sandstone is a quartz—arenite Pettijohn (19463 ) based

on its framework composition.

2. 1. DIAGENESIS AND ITS EFFECTS.

Diagenetic effects bbserved in the sandstone of the
Yolde formation are compaction and cementation.

Evidence of compaction was shown by the presence of
deformed mica flakes within the rock. Cementation of the
rock was by guartz and calcite crystals.

Authigenesis, the development of a new mineral within a
a sediment { Krumbien and Sloss 1947 ) is believed to be
responsible for the glauconite present in the rock: which
is believed to form in a variety of ways; by subaguesus
alteration ‘oF bictite, formed from diatom tests and by

A replacement of feacal pellets (Moorhouse 1959 ).

TEXTURAL AMALYSIS.

procedures used in the sieve ana
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‘,Sphericity and roundness were also determined using the
Same procedures.

The results of the analysis showed the sandstones of the
Vjﬁnd-hvolda formation to have a mean grain size ranging from {

1.70 - 1.90 ®) interpreted as medium grained sands and it

is moderately sorted to being well sorted, it is pasitiwai& o

skewed while kurtosis ranges from being leptokurtic — very

leptokurtic, ( Tables 3 % 4 3 ¢ Figs. 8 & 9 ).
" Roundness and sphericity ranges between ( 0.3-0.5 ) anc
0.5-0.7 ) respectively i.e. they are from subangular

rounded.

3.3, DUKUL FORMATICON ( LIMESTONE FETROGRAFPHY ).

The limestone of the Dukul Formation in hand specimen is
light grey to brown in celour, very dense and centains

imprints and shell {fragments of bivalves and some

unidentified skeletal fragments.

In thin-section, the skeletal fragments constitute about P

Z0% of the whole reock, quartz grains about 1%, Sparry

.~ calcite crystals and lime-mud which is the ground ma;rix
OElL

g

about S0%. There is the presence of ostraced shells whic

re infilled with sparry calcite and micritic calcite.




LIMESTONE DIAGENESIS.

estone lithofaces haveAbeen variously affected by
€ process of recrystallization, compaction and
ition.
rystallization has altered part of hoth the matrin
the shell fragments, they are transformed to
ry calcite in some places. However , the
fecrystallization was brought about by comparctional stress
pressure of overburden. This was observed by the
darry—calcite appearing as fillings along lines of
BCture that extends from the matrix  into the shell
agments.

HNssolution effect is common in skeletal grain cavities.

include ostracod shells infilled with sparry-calcite
als. Compaction however, is the most common diagenetic

in the limestone. Though the rock is dense without
e of pore spaces, compaction is observed by the

ng into complimentary parts of a single shell that

fractured and displaced and also in the

of ostracod shells. { Flate 8 )
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SU FORMATION ¢ MUDSTOME PETROGRAPHY ) .

datone of the Jessu Formation are light green to
olour. Some of the hand specimens show casts and
“bivalves and other skeletal fragments, Apart from
11 fragments, the mineral grains are too fine to be

ed in hand specimen.

sever, thin section analysis shows the rock to contain
guartz minerals which are subangular to subrounded and
iins are quite small about 0.07%mm . Calcite crystals ]
nt in the thin section is about 10%, glaucenite about
Lﬁhich are rounded and the colour is gr=zen to light
wn. Clay is the matrix material. Also present within the

are ostracod shells infilled with clay.

INTRUSIONS ( BASALT FPETROGRAFHY ).

basalts in hand specimen is flinty, and hard. They

ck in colour, fine grain=sd with phenocrysts of

section,the basalts shows phenocrysts of olivine

.ﬁ-' 5 ne ( augite variety ) and iron oxides. The

curs alse as small, rounded crystals.

onene is an augite variety and it is weakly



ALYSIS DATA FOR THE SANDSTONE OF YOLDE FORMATION.

SAMFLE A.

weight cumﬁ.weight cumm. percentage

i 0.95 0.95 0.95
2.36 5. 51 254
4.53 7.84 7.84
9.61 17.45 17.45
26.86 44.31 . 44.31
‘ 28.04 72.55 72.55
; 14.19 86.54 86,54
5.18 91.72 91.72 3
2.21 93.93 93.93
1.81 96.74 96.74
3.22 99.34 99.96

TABLE Tb.

cumm,. weight cumm. percentags

1.91 1.9

2.00 4.7 Haf
¢ 4.78 7,08 S8
12.29 bl 2137

1 38.13 59.5 59.5

‘ 21.51 81.0 81.0
6.87 g7.88 a7.eg
.87 98I 93.75
2.18 95.93 95. 93
1.35 97.28 97.28

100.00 100.00




TABLE 4.

OF SIZE STATISTICS FOR THE SANDSTONE OF YOLDE

FORMATION SAMPLES.

Y
SAMPLE A SAMFLE B
(NF0) 1.85 1.85
(Mz) Y2 2

medium sands

ING (o) 0.85

fine grained sands

0.83
al term moderately sorted moderately sorted
NESS (SK) 0,147 0,165
bal term positively skewsd positively skew—
ed

TOSIS (KG) Y. &9

1.46
bal term very leptolkurtic

leptokurtic



TABLE Sa. i

~ SIEVE ANALYSIS DATA FOR BIMA SAMDSTONE .

SANMPLE A.
weight cumm. weight cumm. percentage

Lix 4 | Iz
4. 44 H56 73
15.94 21.5 i s
18.25 39.73 40,83
22.864 62.39 64,13
17.74 80.13 82.33
794 90.07 GeasE
2.%0 92.97 RS
220 .17 7. 83
1 18 6. 35 27.03
0. 464 96.81 9.9
0.24 QT-95 s A
a. 1 915 100. 00

TABLE Sb.

weight cumm. weight cumm. percentage

4.26 4,28 1.5
8.56 12.8 12,95

B | 24 .92 2oEAT
17.3 42.22 42,65
24,3 &6.52 &7.2
12.46 78.98 7379
7.5 84,48 8.37
5.74 92,42 iy
2.84 95. 26 96.24
1.93 F7.19 98.19

0.91
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TABLE &.

SIZE STATISTICS FOR EBIMA

SAMDSTONE SAMFLES.

ZWNESS  (SK)
verbal term

| KURTOSIS (KG)
erbal term

SAMPLE A
0. 45

0.45
coarse sands

0,89
moderately sorted

0, 084
nearly symmetrical

0.9%0
mesokurtic

SAMPLE E.
0.325

0,583
coarse sands

1,04
moderately sorted

0,083
nearly symmetrical

117
leptokurtic
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Plate 3. Alternating mudstone and Shale Secuence of Jessu formation

Plate 4. Current ripple Marks of the Yolde Formation




Plate 5. Fault P an i
e 1n Jess i i i
II 1 u Formation ShOWlllg the dlSplaCed

Plate 6. Current ripple-Marks of the Basal Sandstones in Jessu Forma-—
tion showing horizontal burrows.

§




Plate 7. Quartz Minerals in the thin Section of the Yolde sand stone.

|

tion,
i i i tone of Dukul Forma

i of Compaction in the Limes

i ES‘{lJr}ieI}Eiictures %f skeletal fragments.




INTRODUCTIN.,

The obzerved

structurees in thes area are  both tectonic

nd sedimentary. However , the

dominant structures are

sedimentary while the tecto

nic structures are mirior.

LA

SERIMENTARY STRUCTURES.

Sedimentary structures can be reffered to as those

Structures in sedimentary rocks formerd either

lﬁhtemporanaously with deposition as primary structures or

after deposition as secondary structures.  SBedimentary

tructures are useful indicators of environments of

eposition They shed light on the snergy stale and depth

T

environment as well az  the paleccurrent

the

found in the area include :—

imentary structures

GRADED BEDS.

tion in the materials:

e is a textural grada

each individual laminas has a

is type of structure,

g iner materials at the top
1 A o and finer materia
tus at the base i
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£

o
!

f
oF subsequent stratum, This type of

cture abounde ;
S in the South Western part and other e .
the South of

the mapped ares ¢ el e e e

kness ranges between ?-15cm., 1

This type of sy

MELUPS is probablyl Wus  to  eessonal

ing of current f1ow,

FLANAR BEDS.

Stratification or layering is probably +he most

Afundamentzl and diagnostic fzature of sedimentary rocks,

{ Selley,, 1978 ).

The difference between the beds in the field were easily

'seen due to the flaggy nature of the sandstones of the

Yolde formation in which this type of bed is common. The

‘thickness of the beds ranges between &-12cm.

1. 3. CROSES EEDS.
2N

. heds are found te be common  in the  Bima

R e They’vary in sizes and are af twe typess: brough

beds ( Plate 1 ).

| planar cross

is type of large scale cross beds implies that the

This inference was drawn

porting current was strong.

Niten e (1967) wiew that angular or

e basis of .
tic of fast flowing river

tial forsets are characteris V
2 was supported by‘f?ild evidences

This inferenc
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- which  large Scale crosshug
- & -

5 oeturred in the coarse
of the RBip

ned sands 2 Sandstone,
B - - 2
| icro-cross laminationg Wwas observed in the sandstones
he Yolde formation. The thickness of these beds ranges
WEEN  &6-7cm while the thickness of individual laminae is

between I-é4mm,

The palescurrent dire

ction of the Bima sandstone using

the crossbeds i= feund to trend in 2 major directions

P W.N.M. and S.W. ( fig.5 ).

[ 4.1.4, RIFPLE MARKS,

The ripple marks observed in the mapped area are in the
‘Bima sandstones, sandstones of the Yolde formation and the
' basal sandstones of the Jessu formation ( Flates 4 and &).

The ripple marks observed common fo all is a type of

l.w’ metrical ripple mark. Tanner’'s {(19&7) parameters for

stinguishing ripple marks was used to distinguish them.
results showed their continuity index (CI) which is the

BB icngih civided by the mean spacing betwesn prest te

: i etation accordin
between 5.215 and 6.74 and the interpr g

fanner is about BIX current formed.
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The te i
Ctonic  structures give indication of the

ti 4
ormational forpes which may have influenced the rocks in

: the mapped area, The tectonic structure noticed was only

C minor faults. j

- 4.2.1. MINOR FAULTS.
The fault displacements was noticed in the beds of the
dessu formation and it is a normal fault.

The fault shows a predominant E-W direction and the

displacement is betwsen 18-24cm { Flate 5 ).
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C-WHIQFTER r‘IVE

F ¥ . ] .
Bue to the fact that the different lithoelogic units are

e diver i i iti
S®& in  their composition, they were treated

vidually.,

1. 1. BH‘.H SANDSTONE : FROVERNANCE AND DEFOSITIONAL ENVIROHMENTS

The Bima Sandstenes show diverse lithology therefore

ic unit must have accumulated under varying conditions.
. Different types of sedimentary slructines abound in ths

sandsteone, these structures pravicusly described are

depositien. The

wved to be features of shallow water

5 strata are typical of that formed by channelling  and

deposition in point—bars, l1ikewiss the graded beds.

the ripple marks are current formed, they ars

filood plains. Froem

i & F river the above, it is
e o be of river

that fluviatile ronditicns predeminatzd in
y sia

probabl
e tw of the d@pbgition of the Bima sandstones.
fey parts of :

and the angular te sub

the high feldspar content,

ts quarktz minerals

= =
vts had travelled & shor't: Histencs =

it is believed that

at f i
ool nd must have
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erived
d 2d from gz Nearby :
Y Seurce. “Sincd Ehe paleocyrrent ¢
: . : ce bhe aleocurren
tion of the Bims Sandstone je

Predoninantly Mest-tortk
st and South-tlegt Fig 5

=
«Jy the source ig Tikely

5 Lo be from
basem=nt rocks of the

Bamenda mascif to the west.

L YOLDE FORHAT!DN:FRG”FNHNCE AND

DEFOSITIONAL ENVIRDNMENT

dhe sandstones of the Yolde Farmation is flaggy and

piaterbedded with mudstonss. Twe sets of micro lamifnations

¥

Rare present in the sandstone in the rastern margin and Cham

' town. Biogenic activities is common in Lhe wesiern part
1 and also i1n that part, glauvconilic sandsbtones abound.

The above description of the Yolde Formation Lends teo
‘1ead inte cencluding that it is of a n=zar shore shallew

P marine environment.

.T Hith the lack of feldspars and i¥ts relatively

nding,

S 1= bBelieved the sediments must have travelleld far and in

t process the feldspars were remsved due te weathering
255, 5
e i Rl "
: sy is of a nNeEr shore envircnmant,
howevsr-, since it 18
Av i that type of environment
i - wave in - ¥
ant action of the

the feldspars.

Sinre the reunding
R removed ginne &}

ke hard resi

. stant rocks cannot he
quartz grains which |
a ntary cycles it is bplieved that the
sedlme

rolde formakbion were derived from pre-
Yo ]

esibly the mima Sandstens. :
o p

of the

sand beds, P
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DU FORMAT TGy,

2 LERL ki | 5
Dkl For matlon i A £ a
15 made up Q an 1t
ernat 1

nce of shal
es e
aned fossiliferous limestone which

ains bivalves -
> ostracods and other skeletal fraoments

e alternatin 5 :
g sRqQuence of shalps and timsstores

gsunably  repressnts
presents  a slow deposition of

terrigencus

iclastic influx into a restricted low eneray shallow marine

envircnment. The blaclk shales reprosents anonic bottom

éz-:{fl"lditi'::t:: and low energy.

The =z2bundance of lime-mud and the presence of unbrobken
L shell  fragments indicates low energy and sheltored  maring

epositional cnvirenment. In the open marine or high enzroy

marine environment, Winnowing pffect of the waves wonld

Iiminate the lime mud presznt in  the matrix of the

limestone, and the shells would be broken.

JESSL FORMATION.

This is a 1itholegic unit with pasal sandstones and
nating sequence of shales and mudstones.

& baszal sandstones enposed in the canal sectien north
y - s 5

fine grainnd and glaucenitic

Bhain  towr ¢ Fig.Z) i

ontal trace

as asscriated

ining horiz i
¢ prate 6 y. The mudstones ars

ripple mar ks
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fontaing PoOrly preserved. moulds of

a4 near

while the Sequance of shale and

is of a restricted 1low |Nergy marine environment.
resence
P

of gypsum in the shale might indicate high

inity conditions of the environment,

——
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BB FTER &gy

The major and only perenial stream in the area is the

?1ver Cham and its tributaries and other rivers in the
area, however, these are effemeral.

Presently under construction in  the area i an

artificial dam, it is the catchment area for the river Cham

Land the other streams draining the northern parts.

The FEima sandstore in the area provides considerablie

., confined ground water reservoir. A borehole constructed

by B.5.A.D.P. in 1982 taps water from the Bima Sandstone

20-40 metres depth with modest yields. The permeability

the Bima eandstone is low due to the clay content of its

brds However good water yield can be expected in the

Eandetone  Of maijor fractures caused by Tertiary

. the basement can be intercaptad. & Welcop
in

ECONOMIC GEOIOGY -

S S e R

§ the Bima sandatore as well as kho mig=tants
~pcks © : Jeg=,
R ack are widsly used as building

Jessu formation

the areas
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to its lacyk :

| of clay Eontent. &L sandstone of the

g formation is sy

- Uitable for g;lass making and the mixing
rete for construction PUrposes

limestone g Very important in the

y as a huilding stone,

construction

for use as aggregate and road

It 15 much sort after in  the metallugical

ries. Limestone is alse used as a fertilizer in the

putralizing of acid soil. aAng finally, it is invaluable

the manufacture of Fortland cement.
Bypsum present is not in commercial quantity, but it is

important raw material in the manufacture of Portland

t. The shales of the Jessu formation are being used
or brick production.

; The basalts are used in the construction industries as
aggregate and for the earth filling of dams by the

ruction firm building & dam within the area.
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CDNCLUSIDN M

e results of the present work has led to the following

lusions -

The area around Cham town can be divided lirte: Eoin

-i?hologic units.

{I) The Bima Sandstone.
(II) The Yolde Formation.
({III)The Dukul Formation.

{IV) The Jessu Formation.

h The Bima Sandstones is medium to coarse grained
 subarkosic sandstones, it is texturally and minerologically
- immature.

It covers 28% of the mapped area. The Yelde Formation

it comprises of medium to

'Y
covers 15% of the mapped area.

ne grained ( guartz arenite ) sandstone. The sediment is

rologically mature. The sandstone

e

oth texturally and mine

highly biotubated in some areas and locally glauconitic.

The Dukul and Jessu Formations which both make up over

SF th pped area are marine sediments. With the Dukul
4 e ma

quence of limestone and shales, while

tion being & S5E

andstone, mudstones and
i sps of basal B
essu  comprises

h Dukul For mation is bhi ghly
of the t :
The 1imestone

e major diagenetic process affecting

ferous with th

and pecrystallization. The mudstones of
ction

compa




Jessu Formati i

on ig fossiliferous containing poor cast
| moulds of biva :
| lves. The limestones and mudstones both

ain varying a
9 amount of ostracods in their thin sections

he de 1t i
positional Bnvironment of the Bima Sandstone is of

inental ioi i i
Srigin and it s belisved to be derived from

f&:ﬁﬂ' basement rocks from the Bamenda massif due to its

. pi}.eocurrent directions.

The Yolde Formation is believad te be deposited in a’

. shallow marine environment, evidence supperting this, like

. biogenic activities, glauconitic sandstones abound in the

" Yolde Formation of the mapped area.

i The Dukul and Jessu Formations are both restricted low

. energy shallow marine deposits.

After the deposition of the Dukul Formation there was &
1 return to the type of transitional environment that formed
;"tfﬁe Yolde Formalion and evidence for this was seen in the

asal sandstones of the Jessu Formatian.

. The youngest reck in the area are the intrusive basalts

B ctai might in the mapped ares and intrude only inke

e Dukul and Jessu Formations.
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