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ABSTRACT 

The area studied ls located within latitudes ioooo 'N and 
l0°34'N and longitudes io004'E and io0o6'E and it covers an 
area of about 33.0km2, 

The area ls underlain by both crystaline basement rocks 
and sedimentary rock. The Crystaline basement rocks consists of 
migmat!tic gneiss complex, Granitic gneiss, Quartzites and Older 
Granite suite comprising of biotite granite, hornblende granite. 
The foldi ng is dominant on the quartz riqges. The migmat ituc . 
gneiss complex is thought to be the oldest group of rocks in the 
mapped area Brirrimlan C2500m.y) or Liberian C2800m.Y> Cooray 
(1974). 

The Older Granites in truded the m!gmatic gneiss complex 
during the pan African Orogeny (600 t lSOM.Y>. 

The sedimentary rock <Kerri-Kerri formation), is continental 
in Origin and ls Paleocene in age, It overlies the Basement 
complex rocks unconformably. It is brown to buff in colour, 
angular to subangular grains, which suggest that the grains 
have not been transported far from the source, and is moderate ly 

sorted. It is also cross - bedded. 
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INTRODUCTION 

1 

CHAPTER ONE 

1.1 Location, extent and Accessibility 

The area mapped ls bounded by longitudes l0°04'E 

and 10°06'E and latitudes l0°00'N and l0°34'N, and forms part 
of sheet 150 (SE & SW) of the Nigerian ordinaces surveys 
<F!g,J), It covers an area of about 33.0km2. The 
are is fairly accessible and has a relatively good 
network of roads and foot paths. There is a tarred 
road in the area that stretches from Malnamaj! - Dugurl 
area. Another access road to the area is the Bauch! -
Yankar! tarred road. Also there are numerous foot 
paths in the are and this forms the major access roads 
in the mapped area. A number of cattle tracks also 
exist in the area, that give good access to the mapped 
AREA. The footpaths and cattle tracks were mostly 
used as traverse lines, while the Mainamajl - Duguri 
road formed the maJor acces road to the mapped area. 
1;2 Relief and Drainage 

The area Is an undulating area lying between 

370m and 400m above sea level, with isolating hills 

occuring in some places. 
The farln Dutse hill is the highest peak in the 

area, about 480m above sea level. 
The area is drai ned by many rivers and streams. 

Some of these rivers and streams are seeasonal, fl owing 
In the rainy season and existing as gullies in the 
dry season. The drainage pattern is dendrltlc and 

cuts across the plains and hills. 
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1.3 Climate and Vegetation. 

The area is characterised by two distinct seasons. 
These are the wet and dry seasons . The wet season 
starts from May or June to either September or October 
and the dry season begining from October to May, with 
the Harmattan occuring from December to February, 

The Vegetation here is of savannah type, with 
thorny bushes, scattered trees and grass. Fresh grasses 
and trees are found along streams and river courses, 
t hroughout the yea r . 

The minimum average daily tempe rature during 
rainy season is 32°c and the maximum is about 33°c, 
while those of the dry season are 34°c respectively , 

The area experiences its highest rainfal l in 
the months of August and September, while the lowest 
rainfall is recorded du ring the months of Apri l and 
MAY. The rainy season last for about four to five 
months, from May to Ocotober. 
1.4 Previous Work 

Falconer and Longbottom (1911) were the early 
worke rs in this area . They carried out a mineral 
reconnaisance survey of Northern Nigeria. The oldest 
rocks recognised in Northern Nigeria was the Basement 
complex, which is made up of migmatites and gneiss 
intruded by the granitic rocks <Older Granites) . 
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Carter et al (1963) also worked in Nothern Nigeria. 
They divided the Basement complex rocks into metasediments 
and Older Granites, Metasediments comprise rocks 

which are now transformed to migmatites and gneissis 
Canatecticallyl, (Rahaman et al (1981) Onyeagocha 

(1984), these compri se of quartz - feldsparthic gnelss,biotite 
gneiss and hornblende ganltes, and quartzites. 

The Older Granites represent a cycle of granite evolution 
in which anatexis, granitization and mlgmatic act!VitY are 
diaplayed. These include syntectonic granite, fine grained 
granite, coarsegra ined granite, basic and Jntermadiate plutonic 
rocks and pegmatites Rahman et al Cl98ll. 

Carter et al (1963) also recognised that there ls no record 
of sedimentation between precambrian and late mesozoic times. 
sedimentation started in the upper Cretacous in two basins; the 
Chad and Benue Basins, which are seperated by the Zambuk ridge. 

Bima Sandstones are {he oldest strata recorded, which are 
continental grits sandstones and clays, Carter et al ll963l . 

A wide spread marine transgression in the upper Benue 
trough during late Albian - Cenomanian times and this is 
characterised by thick Turonian marine shales. This led to the 
deposition of the Yolde, Pindiga, Gongila and Fika shale 
formations, Carter et al (1963). Gombe sandstone was deposited 
in the cretaceous, and the Kerri Formation which forms part of 
the maped area, was deposited in the paleocene Carter et al 

(1963), Wright (1976), 
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1.5 Methodolog~ 

The field work lasted from the 14th of April to 9th of 
June. 1991. The mapping was carried out using ground traversing 
with footpaths, cattle tracks, river channels and other paths 
forming the access routes into the project area. Stop - overs 
were made at all the exposures seen and structures such as 
foliations and lineations folds and Joints were studied, with 
their strikes and dips taken. Samples were collected at each 
stop-over Point, the location noted on the map and brief 

description of the rock made in the field note book. Any pecu-
1 iar features seen in the field was also noted in the note book. 
Thin sections of the samples where prepared for delitil petrographic 
studies in the laboratory, 

-...__..,..- The field equipment used were• a geologist hammer, hand 
lens, a rock - sack for sample collection. eye goggle and a 
compass clinometer. 
1.6 Aim of Project 

The aim of the project is to produce an upto date geological 
map of the area by mapping the area in detail and delineating 
the contact between the different rock types. The lithologles. 
structural relationships and structures exh ibited by the rocks 
are also to be studied. It is also aimed at training the 
student in the techniques of field mapping and accurate field 

reporting. 
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CHAPTER TWO 

2.0 GENERAL GEOLOGY OF TH E AREA 
The area is underlain by both c 

k 
rystal 1 ine ~ 

roe s. The Crystal 1 In a.1a s.ec-;e;:a'") 
e rocks underl ies 

area, while the sediment most part of tre ma:i:a: 
ary rocks OCCUPY 1 

of the mapped area. on Ya Sf.".a!l P•~ ~~cr. 

2.1 The Crystalline Basement Rock 

The crystalline basement rocks consist of ~1g;i~ c · --
gnelss complex, G . . c . , c ran1tes, Grani te gneiss. Quartzites a~c -=-
matltes. ~ · ~ ... ,. -

The migm t · · a 1t1c gneiss complex outc rops r.ost ly a:cr~ c-e 

streams and r iver channels . Some of these strecr.s =~c -: f:-s 

exist as gullies. The migmatitic gneiss como lex ccr..i:: -ise -= 

biotite gneiss and magmatites . The granitic gneiss a-e ~cu.rd 

in the Southern part of the mapped area <around Tudun waca . 
Biotite and hornblende granites make up the grani t ic rcCJ(s. _,,E 

largest quartzite ridge is found in the Northern part a: c-e 
mapped area. Also a small quartzite ridge about 0. 5km ir t er~:::

ls seen at laf iya , in the southwestern part of the maooee a•e.c:. 
The Crystalline basement rocks form the highest ooirts 

in the mapped area. They occur as hills or lnselbergs, arc sC11Te 
are low lying. TheY are found extending from the northweste 
to the southwestern part of the mapped area. These Crystallir.e 
basement rocks are termed the Older Gran ites. which intruded 
the basement complex. The mlgmatiti c gnei ss occur as low-
lYlng hills and flatlying outcrops. The CrystaJJ!ne rocks OC£l..PY 

about l0% of the mapped area. The contact between the auartzlres 
and the gneisses is not exposed. The pegmatites have sharp 

contact with the crystalline rocks theY invaded. 
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Joints, folds, foliations and lineat!ons are seen in 
the crystalline basement rocks . 
2.2 The Kerri Kerr! Forma tion 

The sedimentary rock in th~ mapped area is the Kerr! Kerri 
Formation. It is deposited unconformably on the Crystalline 
basement rocks. The sedimentary rock extent from the Northea
stern to the southeastern part of the mapped arei and makes up 
the remaining 30% of the mapped area. In the field the outcrops 
occur as ridges which are disected forming large 3ullises in 
some localities . The Ker ri Kerri Formation consist of sand with 
interbeds of clay, It is brown to buff in colour. Most of the 
exposures have been encrusted upon and have their structure 
destroyed. Few of the outcrops at Tudun Wada and Rapawa have 
cross-beeding ,planar beddings and parallel laminations . 
The Kerri Kerri is loosely pack with clay Matrix. The grains 
area angular to subangular, fine to medium grains in nauture. 
It forms the flat-ly·,ing portion of the mapped area 1Fig.2l. 
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tHAPTER THREE 

FIELD GEOLOGY AND PETROGRAPHY 

3.1 INTRODUCTION 

The maooed ar i 
ba 

ea s underlain mostly by Crystalline 
sement rocks c 1 n i . ' ons sting of migmatitlc-gneiss, Granitic 

g e s~, granites and Quaratzites . These all together 
constitute about 70% of the studied a rea. 

The migmatltlc-gn i e ss complex occupy about 40% of 
the studied area G · . ranit!c-gne!ss account for about 
10% of the whole area mapped.15% of mapped area ls underlain 
by Granitic rocks; with the Quartzites occupying about 
5% of the area. 

Kerri Kerri Formation is the sedimentary rock unit 
ln the mapped area, a11d it accounts for the remaining 
30% of the mapped area(f13. :i...) . 

3,2 Crystalline Rocks 
3.2.1 Mlgmatiti c Gneisses 

These gneisses are the dominant Crystalline rocks 
Jn the studied area and occupy the greater part of the 

( - · .2) 
mapped area~ They occur as low-laying f latlsh exposures 

4 

and hills in the north-western part of the area . The 
:hills are high.IY weathered with the low flatish exposures 
fairly fresh. These gneisses consist of paleosome which 
are dark and fine-grained gneiss, and neosome, which 
ls leucocratic with coarse-grains. The paleosome is highly 
folJated with flakes of biotite defining the foliations. The 
foliation strike In the NNW-SSE direction. The neosome consist of 
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pridominantly Quartz and feldspar, 
and is medium-grained. 

neosome are concordant to the banding in the 
paleosome, while others are discordant and cross-Gut the 
banding in the Paleosome . 

Some of the 

In some Places, there are alternating bands, of 
dark (melanocratic) and light (leucocratic) minerals. 
These bands vary in thickness from lCm - 15Cm, Augen 
structures are seen in other places. Augen gneiss 
is found in flat-lying exposures nlong streams around 
Rapawa . 
3.2.2 Petrography 

~ The migmatitic gneiss is medium to coarse-grained 
with alternating bands of dark (melanocraticl and light 

(leucocratic) minerals . The me lanocratic band is made 
up of mafic minerals such as biotite and hornblende 
while the leucocratic band consist of fe lslc minerals 
which are mostly quartz and feldspar . 

In thin section, the rock contains about 35% quartz, 
55% feldspar, 7% biotite, 3% iron-oxide figure 3(al . 

The quartz occur as subrounded grains. 
some of them are polycrystalline. The quartz 

shows undulose extinction due to strain. Their diameter 

range generallY from 0.5J1111 - 3J1111, 
Microcline account for about 40% of the rock and 

occurs as irregular grains and varies 0.3mm - 2J1111 in 
length. It shows cross-hatched twinning, with two 
cleavage directions and is seen to be undergoing 

alteration to sericite. 
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In thin section, it contains about 55% quartz, 
25% microcline, 10% Plagioclase and 7% bl ti 

o te (F!g,3(bl , 
The Quartz displays undulose extYinct!on, indication 
of strain. 

Quartz occurs both as large and small Interstitial 
grains (about 0,3Jffi1 - 3Jm1 in diameter>. Most of 

the grains are SUbhedral , White some are embedded, 

others have trippJe junctions. with some being Polycrystall ine. 
Microcl!ne occurs as irregular sub-rounded grains; 

and it is perthltlc as a result of cross-hatched 
twinning, with two cleavage directions. The pJagioclase 
feldspar shows simple albite twinning with one cleavage 
dirction. The feldspar and quartz have low relief. 

Biotite occurs as tabular (3mm in length>, in the 
rock. It is pleochroic from yellow to brown, with 
parallel eetinctlon. It has high relief, 

Iron-oxide Is the accessory maneral in the rock 
and It account for about 3% of the rock volume. It 
ls dark under plane polarised light and under cross-

nicole. 
3.2.5 Blotlte granite 

This rock type constitutes about 1.5% of the mapped 

Blotlte granite occurs as hills and as flat-
area. f K ·bar 

They occur in northwest o ungi lying exposures. . 
. and around Jafiya v1!Jages. and Gogo villages 
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Quartz veins and Pegmat!te veins exoloit the week 

zones. They veins and dYke have sharp boundaries 
with the host rock. It is highly weathered. The 

rock is leucocratic and medium to coarse-grained. 

It consist mainly of quartz, feldspar and biotite. 

In hand specimen , lt contains about 60% feldspar, 

30 % quartz, and 10% biotite. The grains are some 
what equigranular. 

3.2.6 Hornblende B!otite granite 

Hornblende - Biotlte granite underlies about 5% 

of the studied area. It occurs mostly in the western 
part of the area. occuring as hills and some are 
flat-lying, It ls greyish in colour , and consis ts 
of hornblende and feldspar. quartz with some biotite. 
It . contains about 60% hornblende, 20% feldspar, 

d 8% bl.otite in hand specimen. It 12% quartz an ' 
is medium to coarse grained. 

3.2.7 Pegmatites 
They occur randomly in the CrystallinQ rocks and 

are very corrrnon. TheY are light coloured and have 
sharp boundaries with the host rocks, suggesting 
that they resul t ed from infiling of pre-exi sting 
fractures cross-cutting both migmatitic gneiss and 
the Older Granites. TheY are simple pegmatites containing 

mainly quartz and feldspar. Some of them are concordant 

while others are discordant . TheY concordant types 

are parallel to the pre-existing structures in the 
host rock, while theY discordant types cross-cut 
ore-existing structures in the host rock. TheY are 
coarse-grained, with no trace of economic mineral 
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in them . 

in width, 
Their size range from 5cm to about l.5m 
while some could be as long as 5m, 

3.2.8 Petrograph~ 

In hand specimen. the rock ls coarse-grained. It 

cons!t of quartz and feldspar . It is leucocratic . 
In thli\ section. it contains 80% feldspar, 15% 

quartz. 4% blot!te and 1% i ron-oxide f igure 3(cl. 

The feldspar occur as lent icu lar grains which are 
irregular. It is perthitic as a result of cross
hatched twinning, with two cleavage drections, and 
shows inclusion of quartz and blotite. 

Quartz occurs as sub-rounded grains (about 0.2nm-
2rrrml in diameterl. 

Some of them are po lyc rystall ine and are zoned, 

with incl usion of biotite . The qua rtz shows undulose 

extinction due to strain. 

have low relief. 

The quartz and feldspar 

Iron-oxide is the maJor accessory mineral identified. 
It Is dark under cross-nicol and plane polarised light . 

3.2.9 Quartzites 
Quartzite ridges are found in the western part of 

the studied area, occuring as northeast-southwest trending 

ridges . They occuPY about 5% of the mapped area . They 

are intensively fo lded and fractured. The folds are 
both open and tight folds base on the interlimb angles 

and have conjugate fractures. The Farin Dutse hill 
is the highest point in the area, about 450m above sea 

level. The quartzite 1s witi sh in colour, nence the 
name Farin Dutse. Thi s quartzite ridge is about 3.5KM 
long, The quartzite ridges are believe to nave been 
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sweated out a long fa 1 u t zones or h 
have been shattered and s earzones. They 

recrystal 1 ized 
:undergone meloni f izatio · The grains have 

n as a result of d 
The grains have triPPle J Ynamic Metamorphism 

uncture as a · 
l ization under directed result of recrystal-

Pressure and 1 
TheKungibar quartzite r·d . . ow temperature. 

1 ge Is highly deformed 
3.3.0 Petrograph~ · 

In hand specimen the ' rock is essential lY quartz. with 
coarse-grains. The quartzite . ts extensively fractured. 
The inter-locking grains are white to light brown which 
is due to ferruginisation. 
3·3· 1 Petrogenesis of the Crvstalline Rocks. 
3.3.1.1 The Older Granites. 

Carter eta! (1963l believed that the Older Granites 
represent a cycle of granite evolution in which anatexis, 
granitization processes and magmatic activity are displayed. 

They opined that the intrusive roc ks are products of 
the anatexis of the surrounding Metasedimentary country 

rocks due to high-grade metamorphism. 
O!arewaJu and Rahaman (1981) suggested that the Intrusive 

rocks were derived from sources other than anatexls of 
metasediments. Fitches et al (1985l described the Older 
Granites as high-level , I-typed intrusiond and suggested 
that they are the product of col l isional processes re lated 

·n of the west African 
to subduction at the eastern margi 

Craton. 
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Mc Curry 0976) be! ieved t ha t the Older Granites 
intruded t he Metamorphic basement of Nigeria during the 

Pan African Orogeny (600 ± 150 MYl, Aj !bade and Fitches, 

0985) said that the ma jor collisional event in the fronta l 
regi on betweeen the Passive margin of the West African 

Craton and t he active margin of a continent to the east 

during the Pan African led to the widespread reactivation 

of the internal region and t he emplacement of large volumes 
of granites. 

MaJor rock types belonging to the Older Granites 
suite in the mapped area are biotite granite, hornblende
biotite granite and the pegmatites. 

3. 3.1. 2 The Migmatitic-gness complex 

The migmatitic gneiss is belief by some workers 
on the Nigerian basement complex, such as Olartwaju and 
Rahamen (19811, Carter et al 119631 as comprising largely 
of sedimentary series with associated ignous rocks which 
were altered by metamorphic, migmatitic and granitic 
Processes . Mc Curry 119761 believed that these Older 
metasediments belong to the Brirrimlan 12500MYJ, while 
Cooray (19741, believed that they are of Liberian 12800MYl . 

Simila ri tY in the orientation of the fo ld axial 
Plane and dip, with the fo liation in the migmatitic gneiss 

comp lex, suggest a sedimentary origin for the biotite 
gne iss and the paleosome unit of the migmatite . on the 
other hand. an intrusive origin could be suggested for 

the migmatites; for the neosome components where the 
contact between the granitic neosome and the gneissic 

oaleosome are some what sharp . 



' .._/ 

16 
3,3,1.3 Quartzite..s_ 

The quartzites are generally mass · 
1 ive, t has been 

suggested that they may have Probably resulted from the 
metamorphism of sandstone (Mbonu 1974) Thi·s 

1
·s s 

' · uooorted 
bY the open to tight folds With schi stosity, found on 
the quartzites , It has also been suggested that they 

have been 'sweated' out along fault zones or shear zones 
(MC Curry 1970, 1973; Philli ps, 1965), in the process, 
they have been shattered and recrystallised. 

The s imilarity in the orientati on of the axial Plane 
of the fold s and that of t he fol iation in the migmatltic 
gneiss complex shows that the structures may have been 
formed by t he same phase of deformat ion. If th is ls so, 
the quartzites are probably meta-sed imentary rel icts, 

which were res istant to migmatizat ion processes . 
In conclus ion the origin of the different Crystalline 

rocks proposed by the different workers that have worked 
~n the Nigerian basement complex, are in agreement with 
the field observations and the field studies that have 

been carried out. 
The ' sweated' out along fau lt or shear zones model 

for the origin of the quartzites bY MC curry, <1970,73) , 

Phillips, (1965), AJibade and Mbanu, ls most su itabl e. 
The various fiel d observat ions made on the quartz ites, 
support this fact. These quartz ites are massive, theY 

are schistose and mylonites were also seen. These 
observations are in agreement or the same with what was 
observed bY MC curry, <1970,73), AJibade and Mbanu on 
the Malumfashl quartzite and that made bY PhilliPS <

1965
l 

on a quartzite ridge in Central Uganda. 

1 



' ..._/ 

lil 

3.4 Sedimentary Rock 

3.4.1 Kerri Kerri Formatio n. 
The Kerri Kerri Formatt on is the sedi 

in the mapped area 1 t mentary rock 
ti:;i'.7.11 • con st i tut es about 30% of the 

studied are~; 1n the mapped a . " rea, It over! ies the B 
complex uncomformably. This form ti . asement 

a on IS generally believed 
to be low Tertiary (Paleocene) age d 1 an s continental 
in origin deposited under a wide range of conditions 
(fluvial and Lacustrine environments), The formation 
consist of Sandstone with interbed of mudstone. The 
sandstones are brown to buff in colour . It is fine to 
medium-grained. Gra in size increases from bottom to 
the top, The sandstone is loosely packed and ls friable 
and the grains are supported by clay matrix . It is restricted 

to the Southeastern part of the area. It occurs mostly 
as low hills (exposures). The grains are angular to 

:subangular and 1t consist of quartz embedded In clay 
matrix. Cross-beddings, gradded beddings and parallel 
laminations are structures found in the sandstones. Most 
of the structures have been destroyed bY organic activity. 

Which have encrusted and burrowed the sandstone . 
· · that the sandstone 

1 (1963 ) are of the view Carter et a . of cretaceous sedimentary 
must have been derived from a terrain 

the similarities in li thology 
rocks. He reasoned that K . Kerri Formation 

between the erri 
and sedimentary structures ti· on even though 

rt hiS sugges ' 
and the Bima sandstone suPPO . sed bY feldspartic 

and is character1 
Blma Sandstone Is coarser 

sediments. 
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From the results of m 
Y work, r obs 

. ts no feldspar in Kerri Ker . F erved that there 
· r1 ormati on Th 

con ta 1 ns on 1 y qua rtz and i ro . . ' e sandstone 
n oxide in thin section 

The absent of feldspar may be t · 
a tributed to the fact 

that feldspar is an unstable mine 
1 . ra ' thus · get weathered easily, 

Difference in mineral grain size between Bima 

sandstone and Kerr! Kerr! Formation, may not be used 

to disproof the derivati on of the Formation (Kerri Kerr!l 

from t he Creataceous sedimentary rocks, as grain size 

also vary in same rock type. Th is fact may be due to 

the reduct ion in strength of current that deposited them. 

The similarity in structures can be sued to support the 

suggestion. with these observati ons . the derivation of 

the sandstone from a terrain of Creaceous sedimentary 

rocks, is suppo rted. 

3.4.2 Petrography 
In hand specimen. it is fine to medium-grained and 

Th grains are angu lar to is brown or buff in colour. e 
moderately sorted. The subrounded and the sands are 

. and is fine-grained. It 
mudstone is whitish in colour . 

and with Ka0Jln1te as the 
contains clay, silt, fine 5 ' 

dominant clay. . 
85

% quartz, 15% iron-
. ·t contains 

In thin sect10n. 1 ins are subangu lar 
) The quartz gra . 

oxide grains figure 3 (d ' . t ·n due to strain. 
undut ose ext1nc 1 , 

to angular. TheY show 
The quartz have high relief, angular to subangula ( 

·ns occur as d r 
The I ran-oxide gra1 . sed I ight and un e 

plane poJari form 
9r!ns. TheY are dark in d fine quartz grains 

n oxide an 
~~--- -·--• ThP 1ro 
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STRUCTURAL G~ 

INTRODUCTION : 

The studied are has been affected by t 
ectonic act ivity 

(Pan - African Orogeny), Th is deformed the rocks in 

the mapped area. The geologic structures in the mapped 

area are of two types. These are tectonic and sedimentary 
structures. 

The tectonic st ructures in the mapped area are; Fold; 

Joints, foliations/ 1 ineations and dykes/vein. The sedimentary 

structures include cross-bedding, graded - bedding, parallel 

bedding and massive bedding. 

f./..O Tectonic Structures 

4.1 FOLIATIONS/LINEATIONS 

Foliations occur in the Crystal 1 ine rocks in the 

mapped area. They are defined by alternating bands of 

felstc and mafic minerals in the migmatitic gneisses 
and the granite gnei sses . They are also defined bY para ll el 

orientation of platy minerals, hornblende and biotite. 
Which run parallel to each other and are continues. Foliations 

are secondary features that resulted from tectonic activltY 

(Pan-African orogenYl that affected the area . 
· · title gneisses 

Ltneations are present both in m1gma . d bY preferred alignment 
and granite gneisses. It is define 

d b · ti te minerals) · 
of mafic minerals (hornblende an 

10 

(Plate: 5l , 
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Small scale folds ares 

een to occur . 
at Kungibar and Southwestern Part . in the Quartzites 

Of Farin Dut 
are open to tight folds with stee 

1 
se . They 

P Y Pungtng axis 
folds seen in Farin Dutse is not a . · The 

s Prominent as that 
of Kungibar quartzite. The Kungtbar . 

Quartzite ridge have 
mean axial plane of 30%/178°E. The Fari· 0 n utse Quartzite 
have mean axial Plan of 59°11530. 

The Farin Dutse and the Kungibar Quartzite ri dges 

have similar fold orientati ons and may have been affected 

bY the same phase of defo rmation. The folds are formed 

because of differences in response to the stress fie ld 

by the quartzite ridges and also due to the intens ity 

of the deformative force. Plasticity of the rocks also 

Play important role in the formation of the folds, as 

another quartzite ridge in the southwestern part of the 

mapped area is not folded. This may be due to difference in 

response, plasticitY of the quartzite ri dge to the deformative 

force <Plate 6>, 

4.3 JOINTS 
These are present in al 1 the rock types in the 

studied a area. Some occur as mtcro Joints· while others 
re we 11 deve 1 oped J 

0 
int s . TheY have a dom i nent northwest -

south 
east. trend • These J 0 int J 0 in ts are secondarY features 

Which . P robab l Y have been formed bY tech ton I c actl v 
1

"' 
such a · d e to s surf ace movement of rock or contractiOn u Shrtnk . . prom I nent 1n the 

age because of cool 1ng. The Joints are 
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aua rtz 1 te r1 dge s than 1 n other roe; tYoes. due to the 

1 

r 

: response to the def o rmat 1 ve force . The ouar tz 1 te r l does 
are highly fractured, especia!Jy the KungJbar ridge, 
The aua rtz i te r1 dges have conJ uga te Jo l nts, Some or 

the J 
0 

i nts a re in t he 285°WNW and 22s· sw directions 
<fig . 4 e>. 
4.4 DYKES/VEINS 

Veins occur both in the migmatitl 
c 9neisses, gran ite gneisses and the grani Les They occur a 

· s ouartz and 
pegmatite veins expl oi t ing weak zones in the rock tYoes. 

Quartz ve ins wh ich are micro in size have sha
1
p boundaries 

with the host rocks. Their sizes ranges from scm to 

lOcm in length, and 2cm to 3cm in width . They veins 

cons i st main ly of quartz. Pegmat i te veins are the most 

dominant ve ins in the migmatitic gne isses . They have 

sharp boundari es wi th the hos t rocks . They consist 

mainly of quartz and feldspar and have coarse grai ns 

and are light co loured, some of the veins are discordant, 

While others are concordant . They result from infili ng 

of Dre-existing fractures . The concordant type are paral le l 

h· 1 the discordant type to the pre-ex is ting st ructu res , w 1 e . 
in the host rocks, in cut across pre-existing struct ures 

. h re being NW-SE, NE-SW different direction some of whi c a 
. . be ing NW - NE 

With the domi nant d1rect 10n . d biotite granites. 
. ·t·c gneisses an 

Dykes occur in the m1gmati 1 
1

. ht coloured hav ing 
. . gnei ss are 1g 

The dykes in the migmat1 t ic . b t 
4
m in width, 

It J s a OU 
sharp boundary with hos t rock . . but scm in width, 

ni t es is a 0 
While the one in biotite gra . e f ine grained . 

. aJs, which ar and it consi st of mafiL miner 
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These pegmatite . veins are infi 1. 
fractures because their a ing of Pre-existing 

i h
. POrPhYsis are 

w t in the host rock not found anywhe s, re 

The pegmatite Veins th at are con d 
trend are said to be old cor ant With the regional 

er generation f 
on the fact that th 0 pegmatites, based 

ey may have b f 
the rocks in the st d' een ormed at the time 

u led area were d f 
ones, which out across th . e ormed. The discordant 

e regional tr d 
generation of pegmatites en are the younger 
Jetter Phase of deformat~ nThey may have been formed by 

1 2 
o that affected the area <Plates 

, and n, · 

4.5 RAFT 

Raft structure is found in the migmatitic gneiss. 
It is one in which the neosome is the dominant part of 
the rock and the paleosome floating on top of it <Plate 3) 

4.6 Sedimentary Structures 
These structures are related to the process that took 

Place before, during or inmediately after the deposition 
of the sedimentary rocks in the mapped area, they are not 
well expose, apart from the exposures at Tudun Wada and 
near Rapawa. Most of the exposures, along the river banks 

are seriously weathered . The sedimentary structures in 
the mapped area are cross-bedding, parallel bedding, graded

bedding and planar bedding. These structures are useful 

indications of environment of deposition, as theY throw 
light on the depth factor, and the energy state of the 
environment, and paJeocurrent direction of transporting 

media. 

..I 



, I'-"' 

25 

4, • 6 1 Cross Beddio.g 

cross - bedd I ng I s co11111on In Kerr I - Kerri sandstone. 
a

re trough and Planar cross-bedd ings and vary in 
TheY 

size. 

The trough and Plana r 

transporting current was 

cross beddings are found 

cross-beddings show that the 
strong (ali en, 1963) , These 

in coarse grain sands . 
Carter et a l ( 1963 ) i s of the view that the cross

beddings found in Ker r i Ker ri sandstone Is an lnd lcatlon 

of fluviatile and or deltaic condi t ions of the envi ronment 

of depositi on, Dike ( 1991 ) is of the v l ew that. the sandstone 

is a bra ided river depos its , wi th the f ini ng sequence 

formed in meande ring r iver (fi gure 4 a' b' l . 

4.6.2 Parallel Bedding 

Bedding, layer ing or strati f icat ion ls t he mos t 

fundermental and diagnosti c fea ture of sedimentary rocks 

(Selley, 19t 8), Thi s ls as a result of vert ica l va riations 

in 1 i tho logy, packing, or ientat ion or grain size. Beds 

having different thickness , textures were observed in 

the Kerri Kerri formation. 
The differences between beds may be attr ibuted to 

. . d to the dee rease or 
the differences in grai n s ize, ue 

reduction in current strengt h. 

4.6.3 Graded - Beddin_g . Kerri Format ion. 
observed in the Kerri 

Graded-bedding was d decrease in 
. t o the upwar 

near Tudun Wada . It 15 due ater deposi t. 
. a shal Jow w 

9rain size in a bed; and is d be att ributted 
b ddin9 coul 

Formation of graded e th cf1gure 4dl 
. rent st ren9 

to gradual reducti on 1n cur 
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6 4 Massive beddio.g 4, • 

In the maooed area, massive bedding were observed 
mostlY in the river banks and in the gullies. 

This occur where the sandstones are generally devoid 

of structures, that 1 s the structures originally Present 
nave been destroyed. lfig, 2cl 



I 
i 

\ 
; 

Vl 
&.I.I 
a: 
=> 
~ 

\ 

\ 
u ,.._ 
=> N 
a: ..._ 
v, 

\ 
\ 

>-
0:: 

:! 
z 
w 

\ 
I 

~ 
0 
w 
Vl 

$ ~ 
~ 

-~ 
LL 

-

I 

! 
J 



, 

"" "' 

I 

go 
. : 
"O 
"O • ..a, 

°' c: 
:0 
"O • .0 

I .. 
~ 

,, 

- # 

· ) 





I 

" "' ·' ..... 
'~) ., 
a . I ., 
t.) .,.., 
·» 
.,., 
f 

~ 
·p 
:;:; 
:.. 

~- '·· 

·- ,, 

l 
) 

;. 
~ ~ s ".: g ~ ,_ ·u 

.. 
:\I 

"' a> .µ 
~ r 

:-< (.. 



I 

:a ., .... 
t 



;:; 
c 
0 

r. 
r:l 
·rl ., 
0 ·-

I 



' 
) 

. ' 



5,0 

.5. 1 

5 1 1 MINtML. rv••·" - e of mineral 
. . - is no occurenc 

In the··mapped are~there The pegmati tes 
in the rocks. 

of economic importance, ic minerals, are 
contain econom 

which suppose to have nomic importance 
M'nerals of eco 

simple pegmatites. l if the fractionation 
1 x pegmatites . 

are found onlY in comp e . also the composition 
its formation. 

path of the magma leads to nee of 
. t in the occure of the magma, is very importan 

the minerals. Because of their simple nature. TheY t 
1 gmatites are quar z-contain no economic minerals. SJmp e pe 

feldspar rocks, thus have no ore-bearing potent ial. 
The pegmatites in gnei sses resu lted from segregations 

from metamorphic fuilds, whi le those in migmatites are 

from rocks which are non-ore-bearing and therefore not 

mineralised. The pegmatltes occuring in granites are 

magmatic in origin and could have bear ore minerals, 

but this is not the case in. the studied area. This 

could be attributed to the composition of the original 

magma; which may have no ore minerals. Also, the fractionation 

Path of the magma did not al low for ore-bearing, The f ractio

nution oath seem towards quartz enrichment, which 

led to the formation of simple pegmatites, Which are 
barren. 

The Kaolin-rich clay stone and Kaolinite bands 

Of the Kerri-Kerri formation, may be useful raw materials 

ln Industries deoending on its grade, The clay of the 

kao11n1 tes is used for stone ware. wh 1 te ware. sewer 
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sand refractories. Pure Ka 1. 
o lnite is used fo 

ttn9 ink, . paper, leather Pai t r 
n , Plastics and rubb 

~ 1962). er 

2 ~nstruction/Building Materials 

The jointed nature of the Crystall. . . ine rocks, makes 
~o1tat1on easier and they can be us d f e or construction 
poses. For example , the medium-grained and coarse 

1ned granite can be auarr led and used for side walls, 

1ar1<ment for dams, railway blast, fo r road and building 

tructlon, in making concrete blocks <the sand dustl, 

~large quant i ties of river sands along the rivers 

be used for packing bore holes and also for concrete 

tures, for plastering due to their rounded surfaces . 

y could also be used in t he glass industries, if 

~n. . 
. ld be quarried and used as abrass1ve . 

The auartz1tes. cou 
Kerri - Kerri is used for building hot s and the 

luvtum tn the area is used for farming'. 
· n mind is that the 

An important point to bear l f construction 
f erable or 

tne-grained granite 1 s pre . thi s is because 
. d granites. 

rk over the coarse-graine 
1 

avages thus. can 
. . te have c e 

1e coarse-grained graini h 1 ines of weakness 
b cause of t e eferred 

t withstand pressure e it ic rocks are pr 
h felsi c gran asilY 

developed. Also. t e . minerals are e 
the ma fl c heY can 

'er mafic ones . because of thiS • t Because 
tleathered to claY minerals· . and pressure. 

di uons 
llOt Ml thstand chan9 i n9 con 
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5.2 HYDROGEOLOGY 

The mapped area Is underlain by Crystalllne basement 
rocks and sedimentary rocks Areas underlaln by the crystalline 
rocks are poor in ground water storage, In the crystalllne 
rocks, water is stored in the weathered, fractured, 
fissures and brecciated zones. 

Kerr! - KerrJ Formation Is known to form good aquifers 
with vartable transmtsstv!ty <Dupreez & barber Cl965J, 

Dike and Danhassan, (1990), Dike Cl988J and yJelds dependJng 
on the degree of sort ing and thickness of the sands, 
Jaterisati on, clay content, and degree of ferruginous 
cementation . 

The depth of Weathered zone in the basement complex 
varies depending on the composltion of the parent rock. 

The studied area is drained by seasonal streams 
which over-flows their banks only in the rainy season, 
and dry up during the dry season. In the course of 

the field work, a part from the sluggish flow observed 
in some of the rivers, other streams were dried up, 

In the dry season, water is obtained from small 

pools and pits sunk along dry stream channels, and from 

boreholes constructed by the government. 
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6.1 . Surrmary and conslus!Q.O. 

The mapped area is underlain by t 

wo main rock typesi these are the Crystalline basem 
1ent rocks and 

sedimentary rock. The Crystalline basement rocks 

consists of the migmatltlc gneiss, Granitic gneiss 

auartzites and older granite. The sedimentary rock 

tn the area ls the Kerr! - Kerr! Format!ont-
1
;,.2), 

The mlgmatitic - gneiss complex and quartzite 

are of sedimentary orig 1 n. A 1 so, it has been suggested 
by MC Curry, (1970, 73); Phillips (1965l that the 

auartz i tes have been sweeted out a I ong fau It zones 

or shear zones; while t he Older Granites are said 

to be intrusive rocks. . 
Foliations , folds and Joints which are tectonic 

in origin are cormion in the Crystal 1 ine rocks . They 

suggest that the area have been metamorphOsed and 

deformed by the Pan-African orogeny. 
The folding on the two quartzi t e ridges are probalY 

due to the same deformational phase. In the mapped 

area, the relat1onsh1P between the rock units of the 

basement complex is not certain. . Kerr i formati onl , 
The sedimentary rock <Kerri -

.c... i basement rocks 
\ICrtved its source from the underlY ng (0 bangu1ar shape 

lder Granites) • The angular to su b that ce ls c 1 ose Y, 

Of the gra 1 ns 

ts the grains 

tource. 

shows that its sour d far from its 
have not been transporte .... 
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Because the clay uni t of Kerri Ker i F 
r ormat ion ls eas11Y eroded when high current regime . . 

Is re-establ ished ln the depos1 t lonal env1 ronment, i t is less extensive 
~Olll>are to the sandst one . 

In conclusi on , a more detailed geoJogtcaJ mapping 
of the area should be done. This w111 go a long way 

to solving the uncl ear re lati onsh ip between the diffe rent 
rock types, 1 n the mapped area 1 esoec 1a11 y the age 

relatlonshlP between the quartzites and the mlgmatitic 
gneiss complex. 
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EQLIATION READINGS IN GRANllt__GiiEISS 

D.JL STRICKE 

n°sE 029 

67°NE 335 

1s0sw 131 

s1°NW 254 

77°NW 243 

BOOSE 040 

76°SE 030 

86°SE 
304 
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F~IATION READINGS IN MIGMATITIC GNEISS 

rue filRICKE 
ss0NE 277° 
s1°NE 288° 

so0NE 283 

45°NE 310 

s2°NE 335 

40°SE 321 

s1°sE 319° 

goONW 219° 

75°NE 
343 

10°NW 
200 

' 
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JOIN READINGS IN MIGMATITI C GNEISS COMPL_EX 
Q.ill 

E.REQUENCY 
0 - 30 

0 
30 - 60 

5 
60 - 90 2 
90 - 120 6 
120 - 150 9 

150 - 180 0 

180 - 210 2 

210 - 240 3 

240 - 270 4 

270 - 300 2 

300 - 330 8 

330 - 360 
1 
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f.ARIN DUTSE QUARTZITE RIDGE FOLD AXl~READINGS, 

JUf 
6lo SE 

STRIKE 
006° 

720 SE 001° 

10° NE 331° 

590 NE 312° 

70° SE 057° 

600 NE 310 

56° SE 
032° 

I 
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~R QUARTZITE RI~. 

ru.e 
• f.BEQUENa 

24 SE . 
135° 

os· SE 
130 

. 
30" NE 250 

. 
25" NE 302' 

28" NE 349· 

10" NE 275° 

20' SE 070° 

60' SE 
053° 

01s· 
69' SE 
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