THE GECLOGY OF THE DI STRI CT
AROUND KARUMD, PAIPE AND JI DU
| N THE FEDERAL CAPI TAL TERRI TCRY.

A B. SC, THESI S
PRESENTED TO THE
DEPARTMENT OF GEOLOGY
A B. U ZAR A

BY

ALI YU AHVED ALl YU

B.SC. (HONOURS) GEOLOGY
1979.



"Read, in the Name of thy Lord
who crented,

Created man from a clot of blood.
Read, And thy Lourd is Most Generous,
Who taughi man by tihe pen,
Taught man what be knew not."

o«

0 (%9%6: 2 - 6)



DEDICATED TOC,
MUITHY ARD DADDY.



ACKNOWLEDGEMENTS

I am most graoteful to Dr, W. Smulikowski, who
supervised this work, from beginning to the end, making
himself available all the time, and also read through the
manuscript and made very useful corrections that made the
thesis acceptable. I am also grateful to Drse. Olatunji end
Hura#lay for their selfless supervision during the fieldwork,
To my colleanues, I am also grateful for making
various suggestions, supporting discussions and consttuctive
critiscms., To ell multitude of people who helped, in one way

or another, I can all say -« A big thank you alli

Re RAhmed Aliyu.
D«5Ca(II1) Geology
1979,



DEDICATICN

ACKNCUWLEDGEMENT

LIST

OF TABLES

ABBTRACT

CHAPTER ONE

GENERAL INFURMATION

1e1e
1e24
163,
Talte
1.5.
Te6e
170
Telle
149,

2ele
202e

2ade

AIM OF PROJECT
LOCATIUN AND ACCESSIBILITY
DURATIUN

RELIEF

DRAINAGE

VEGETION

CLIMATE
METHODOLORY
PREVIOUS uORl
CHAPTER Tuwr
GENERAL GECLOGY
INTRODUCTION
NATURE OF OUTCROPS
RUCK TYPES
MIGMATIES

2¢3s%« PALECSDME

24342, NEOSOME



2elie
2¢5
2e6e
2e74
2484
29

MIGMATITIC GNEISSES

GRANITE GNEISSES

PORPHYROOLAGTIC BAANITE GNEISSES
CALC - SILICATE RUCHKH

CONTACT RELATIUND

MINOR FORMATIOND

249¢1. ALBALI RHYOLITE

Ce9e2e PEGMATOIDS

2¢9 3. QUARTZ AND FELDSPAR. VEINS

3e1a
3.2»
3e36
345,

bhele
Lo2.
bade
boba

CHAPTER THREE
STRUCTURES
FOLIATION
LINEATICN
MINOR FOLDING AND FOLD AXES
JOINTS
MINCR FRACTURES,
CHAPTER FOUR
METAMORPHISH AND NIGMATIZATION
INTRODUCTION
METAMORPHISH
MIGMATISATIUN
STRATIGRAPHY



CHAPTER FIVE
HYDROGEOLOGICAL CUNSIDERATIONS AND ASPECTS
OF ECONOMIC GEOLOGY,

3.1« INTRODUETIOLN

5«2+ HYROGEOLODEY

5.3« ECONOMIC GEOLOBY
APPENDIX
DETAILED PETRDGRAPHY
LIST OF SAMPLES
REFERENCES



PHOTOMICROGRAPHS

1. AH 1R

Pgg
2. AH 6 g
3¢ AH 3 Mi
ke AH 7 ag
5« AH 20 Mi

6. AH B Mi

LIST GF MAPS

1 CUTCRUP MAP
2e GEGLOGICAL MAP



PLATE

PLATE

PLATE

PLATE

PLATE

PLATE

PLATE

PLATE

LIST OF PLATES

1
A photograph of migmatite showing both Paleosome

and neosome (Sample AH 16)
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A Photomicrograph of granite gneiss (AH 6 )
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A Photomicrograph of Pgg showing apatite in microcline

(AH 11 a),



ABSTRACT

The area is nade up of mg nmatites, mgnatitic gneisses,
granite gnei sses nnd parphyrabl astic granite gnei sses,
formng part of the mgnatitic conplex belongingto the
N gerian Precanbrian basenent conplex. These rocks
represent various stages of honogeni satinn in the process
of mgnatisation. They could have been forned by the
mgnati zotion of the reactivated gnei sses and ether
supracrustal rocks of the (aho neyan successions (wth

ages of about 2,800 - 2,500 mllion years.)
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CHAPTER _ONE

GENERAL INFORMATION
1e1e AIM OF PROJECT.

The aim of Ghis project is to ecqueint the
student with the bagic methods of geological investigapion
This is an independent project and contributes in the
considerations for %thic sward of the Bachelors of
Science deogree in Geologye

1e2¢ LOCATIGN AND ACCESSIBILITY.

The arco epvered is part of the preposed New
Federal Capitel tcrritory about 27km east of Abuja
(nouw gulgile), along the raed to Keffi in Plateau
States The wnrik covers the viginities of Kafumo,
Palipe, Jidu ond lulumi villoges. The area 18 fairly
accessible on ancoount of a few motorable yoads and
foot-paths. Illouvever, as to be expected, most of the
out crops arc roemote %o such avaeilable roads ond foot-
paths, During the period of mepping, which was at
the and of ihe rainy seaoson, most streams were either,
dry or shallow and therefore crossable to four wheel

driven Vehicles.
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1¢3¢ DURATICN,

The bouic ficld work lested from 12¢h te 22nd
of December 19780, and during this period the village
of Karumo waos usced d4a the main base stotion,

1e4s RELIEF.

The areos consists of two distinct peomorphic unit,
thée plains and ths.hilla; The plains are extensive
and undulgting, few hundred metres obove sea level,
while the hills dre generally less extensive and
severgl hundred metres above sea level,

1¢5« DRAINAGE.
The pleins and the hills have been largely dissected
by mony streasms that drain the area.
The areris feirly well drained by the rivers
Wupa, Usumen ond o number of their tributaries,
1e6¢ VEGETATION

As this oroo belongs to the Nigerion middle
belt, it is typically mode up of the Guinen
savonnah to the north, and forest lond to the
South, with toll graosses and medium height trees.
Elephont grass, shrubs, creepers and teck plontations

characterisc the aren,
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1«7« CLIMATE.,

148,

1¢%

The nrenolMmatically belongs to the, wet and dry
cycle, humid tropicol zone, with ot least four month of
relatively dry season, during which the Northegasterly
trade winds, known as Hermottan, blows towards the sea.
The wet or irainy} season, lasts at least for five
months, depending on the south - westerly monscon winds
that blow inland from the sea.

METHODOLOGY

As no anerianl photographs were available at the time
of execution of this project, no photogeological methods
could be aopplied, Therefore geological mopping teehnigues
were opplied to the area using o working seale of
1:25,000, Ooth the outcrop and interpretation meps
are attached to this volume,

PREVIDUS WORK.

Prior to the establishmant of the F,C.DeAe, NO
previous work of this nature heas been done in this
particular aren. llowever the United stntes Geological
su‘:'t?:\zu?eiﬂgn%%%rﬂc%r%%r%ﬁg 6.6.5 19'53) geoscience

consultancy investigations of the area waos also
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unpdertoken by thoe Abmadu Dello University  department
of Geonlogy (A. D. U.), 1970), Both unpublished reports

were available to the author,.
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CHAPTER TWO '
GENERAL GEULCGY.
2e1. INTRODUCTICH

The rocks of the area under consideration fall
within the group of rocks knownas the migmatitic
complek of the baosements These consist of:-
fe Migmantites
be Migmotitic gneisses o
ce Granite gneisses (equigrefular) and
de Porphyroblastic grnﬁlte gneisses, as indicated

on the gevlogical maps ottached (Maps 1 and 2),
where these rocks do not outcrop, they are overlain
by undifferentiated olluviol cover, snils and
loterites,

2,2, NATURE OF OUTCREOPS,

Field abservation has shown that, most outcrops
occur either as bloucks and boulders, flet - lying
outcrops, whole bocks or as smnll inselbergse.

The 1naelberg¥ may or may not be coverced with

vegetation. Often outcrops occur along stream channels.
Some outcrops of migmatites occur os elongated

rock masscs auveruljﬂ%thﬁa (ce0. locnlity 1645.E.

Karumo) .
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hills
Most bigger/ ore built of graenite gneisses and porphyroblo

granitec gneisse.

ROCK TYPES.
Although the migmaotites ore areanlly, the most sbundant
rocks in the aren, the other rocks of the migmatitic
complex alsp occur abundently. The migmetites are
described first, followed by the other rocks as

described above (2.1.) AlsD see mapSs.

MIGMATITES
The migmatites are grey rocks, generally ranging
from leucocratic tno wmelanpcratic but also some

that are intermediote (eg. sample AH 163, They range
compositionelly ond texturally from very heterogenous (ege.
A H 20) to slinhtly homogenous (e.g AH 11%). Most of the
handspecimen samples exhibit the two distinct part of

the migmatite textures, ise poloeosome and leusosome,

2e3+1« PALEDSOME,

The paleosome is usually the derker, supposedilly
unaitered portion of the original rocks or the parent
rock thot ;E usually enclosed in the neosome,

It is found %o be rich in mefics notably, bicotige and

aome opaque minerals.
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In the poteosome the biotife plates may or may not bc
oriated dircctionallye The paolesome also may contain
some felsic minernls, like microline and plepioclasc

ond quartz (c.n. Al 3) sce nppu%ﬂix. The plagioclase
composition in the poleorome ie about An 33%, determined

in the section perpendicular to (a) cryataellographic
axis, in rock slide AH3,.

2e3e¢2+ NEOSOME

The jeucosome, usunlly regorded ns the neosome is the

predominantly lighter coloured congituen™ of these rocks «

tzo=-feldspathic
It was found to bﬂzincrnluuinnlly t%li%#mz!'.nnral:ngﬂ. lv'

containing . both microdine and plegioclasc.

The leucosome nolso contoin, but is poor, *“n maties like

biotite. Planioclosc composition is about AnB5%

(+ a), (slidc Al 20)., Most of the outcrope seen in the

field show about thu/%ﬁ%%nt nf poleosnme and leucosomo,

while some hnndapacézna are entérely made up 6f either

1 eucosome or palteosome (as indiceted in the appendix)
Some somples, however, show both ege Aﬂ 20, in

which locucosone meaosures obout 3 cm, uhilﬁ paleosnme —- -

about 4 - 5 ems In others, like AH 3, tho polessome and

necsome cre nbout the eaome in width iee BYUt 165 com

ench.
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In sample AH 16, rhu lpucosome measures zsbout 1 - Zem

while the poloosane is g few wmillimetres thigks
While vaegentinl minerols cnnsi?t of wmicroucline,
plagioclase (andegsine wmainly) quartg end hintite,
the migmatites uerc found to contain many nccessories
such as muscovite, chlorite, epidote (e.p. AH 20) and
sphene. Othors inclucwe gpatite =nd opague Iron axides,
most likely ilaenite, since it is associoted with
aphane in most thin sectiovns. The chlorite most probkably
géé-due to sconndory chloritisction of biotita:,
Muscovite is nlsopruvably secondary,. %
Deteiled petrugraphic deseription id given
as apart of tho appendixe
2eliy MIGMATITIC GHEISLGES
In som2 locclivtice (eq 21 on mop 2), the mighntite
grades inta minnetitic gneisses which agroe tronsitional
;T(QBU repart) . The distinction cf these réicks into
d paleosome cnd loeucosone in some places 18 not all too
@%g apparent. Thoy retoin the plastic nature of mipmetltes
rpnd show dirpeticnpd texture, They do not significantly
differ ig mineralonicaol compgsition to the gronite

gneisses, These rocks sherefore occupy o position

bptween ftho wiecmaotites on ance hoand and granitec gneisses
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on the other, since they show charncteristics of both,
uhen observed, the handspecimen shows the major
Minerals to be nuortz, feldspar, and biotite .
Although no thin ;ectiun has heen made by the
outhor, it has been reported thet(A BU - Geoscience
Report, 1978), thec rock consiets of guartz, plagioclade
(andesine range), microecline, brown biotite as mojor
mineranle, while accessories include epotite, sphene,
and opaque mineral, most probably ilmenite,.
2¢5¢ GRANITE GNEISSES,
A considerable proportion of the area is mnde
up of gronite gnelosese, These rocks are gray in
colour and are cquigronuler. They ere medium to cgurse
texture
grodned rocks and in some loconlities, show diractindalé
though not olwoys. These rocks were found to characterise
the area Eost of Korumo, fron locolities, 4 - 10 as
indicated on the wap(1) and oppendix where they show
directionel fobric, it wos found that mainly, biotite
plates are aligned in some preferred orientetion,
In relcilon to migmatites ond migmatitic gneisses,
these rocks nru{chnracterised by abundance of xcnolithga,
the more humuger:}ﬁua, 'tlm-hutteriZDgTsrrencu of these

xenolighs, They ronge in size from o few millimetres

to about o metre in size (ABU report 1978), Eggﬁrﬂiiﬁ
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ganerally beinc ovnl or lenticuler in sheped They
are rich in biotite and could have been omplibolites prior
to migmntitzotion.
The orenlie (nolenne are composed of quortz, rbout 30
- 405, but vorvin: from plece to plaee, plegicclnse
(An 28% (. A),+Al! 6), show nlbite, Rericline aond car.lsbod
twinning. Flogicelese rlsc show myrmekite intergrowth
with guartz. Illcrocline olso oceur in these rocks
sometime in euucl onount to plogicelases. Biotite
occurs in moost of thesc rocks and is brown in some,
in others olive. luscovite, thought to be secondary
accomponies thio bictite in some thin sections (e.p
AH 6)« Accessnry minerels include Zircon (AH 7),
apotite, celeite (Al G) ehloritg, epidote and ollanite,
while some conterin ilmenite (AH 6).
2ebe PORPHYRLBLASTID HONIITE UNCISSES.

There rngks cro the porphyroblsstic cousins of
the voriety described nhoves. They hove been found
to be charancterictic in the epee arnund Jidu,,
paipe ond Hulumi villepes, found mostly as hills and

massive bodies, bt nlsu oceur as boulders.
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In loce 11 end 20, thoymake up the whole hills while they
occur ns blocks in loc, 17, 10 ond 19, (sce mop 1)

These rocks nre distinctive in thnt they ore
characterized by the development of porphyroblosts of white
feldspare. These crystols locnlly measure up to tem but mainly
nbout 2ecm by 1em in size/ (Loce 17)e. The porphyroblosts
were loter found to bue microclines These ore mostly Euhedral,
ond most often show nraferrcd orientation giving the rock
a directional fobric. 7he blasts may either be rnndumlv.ur evenly
distributced throunghout the outercp, and some show sarlsbod
twins on hond specimen,

In thin secticn, these rucks are found to consist of

microcline, plapiuclnse (An16 (1 o), eg in slide AH 11"

shows corlsbed, poricline cnd albite twinning. It olsc shous
some myrmekite (inclusiune of quartz rods in plogiceclose).
fjuartz is cuommonly obout one = third of the rock but plso
voricse from outecrop to outerop. Biogite cccocurs os the
major mafic minercl, but in some slides it is slightly altered
to ehlorite, whilc 1% ic ossocicted wish muscecovite in
some (eg AH 11A).

Acceasorics include opotite, os incluslieons in plogicclase,
Zircon in biotite ond soume cpaque raree of Fe, while sphene is

also an nccessory in these rockse
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2474 CiLC « SILICATE R0CHKH

Thase rocks occurs nbout 145km East of Karumo
nlong the rood to “‘usee If censists nf few boulders by
the rond side in on oren made up  of predominontly
grandte gneisses o the South oand migmatite to the
North, (refer to mep 1 ond 2 Loc fiH 15), They ore
mesocrotic end wmedium groined ond seem to contein
some red mincrols th:oughtte be garnets. Although
no thin scction hos been mode, the rock contains

o
digpside ond gornet chiiefly (ABU report WeS5. 112)

2eBe CUNTACT RELATILNSGS
It wos observed in the field the migmatites,
except on rare ncensions, (eg, loce 3)s do not show
sharp bounderics with uther rock typess INn some,
cuntnets ercu chcroctorised by the presence of
parphyrobarats In migmntitcees Contocts between
the equicranular and %he porphyroblestic granite
gneisses 1oe¢ not shorp usuolly, but some locnlities
(eg loce 172 display shorp boundories,
2494 MINCR FORMATI!IG
Few ccouranpes of formotions, geplegicslly minor,
hove been ch:scrver in the figld, the most noteble

of thesa buise ondecite - looking dykes, pegmotolds
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in migmatitc leuecsnnes or guortzo - foldspothic dykes

2eata RHYCLITE,

This is n orcy rock, thaot is very fine groinoede.

Bt loast tew aneh uscurcnces have been observed in tho <

field, one found just enst of Hulumi villoge
veccuring s nilterer roddish groy nocks The scoong
occurg nlonge the road 0 palpe obout 0,25km to the
eastes Thoe froesh hondspecimen shows hlock ond white
spnoyd in o gaey nlussy matrixé. However, thu rock
wee Fouwnd B0 ho riuhneckitu1§faringnlkali rhyokite
(/.1ngbg, personnl communicetinn),
2.9a2. PEGMATLID!, :
Assncictod with migmotitcs and gronite gneiaaes
are pegmotuidel) rykeg 5 of not too eocrinin origin,
which brve Decrn observed to be gurortzo - foldspnthic
in quonlitontive composition. They nro generclly,
very light coluorad parts with shopes of dykes ond
nre abnut few willimetres tu fow centimetres in
thicknpess, Ginge thoy ore quoartzo -« feldspothic
they are thoupihrt tu raprosent, mure velotile

conatitusnts fn thoe laucosome,.
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2¢9¢3. QUARTZ AND FELDSPAR VEINS,

uertz veins nccur in oll the mojor rocks,
but, they crc never thickes thom 1,5 cm some
nre found to f111 joints in migmn$iles (e,n nround
loce 22)« iithin the migmotites, fthey sometimes
ocecur ns fnulted, by min r dislocetions (e.g loce
18).

In some joint, howecver, the infilling is done by
thin fcldsnor voinag pencrally less than 1 cm in thicke
ness, cnd mcgt uith verticel dips. These minor
formotions nro probably empluced ne o result of
concentrotion of more voletile compancnts resulting

from the reeryotnllizntion of the complex,
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A medium grained Pgg (sample AH 11a)

A Calc « silicate rock (sample AH 15)

note dark garnetiferous sports,
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CHAyf TER_ THREE

STRUCTIURZES

in this ore. of wmigmetitic complex, certoln
structures hove been observed tc Qe nssicinted
with thi rocks. The mist importont ones ore
describeo belows
FELIAT. N

Foliotion 1s defincd ns the porollel orictotiun
of platy mincrols in rockse Fuliniz?n ig o planar
structure, Piony such folioktion hnﬂJPJun noted
in thc Meld, to be charocteristic ;6 the rocks
nf the cnmnlixe The minernls, feldspar antd biokite
show the moximum ~bility to Fomporallel cliconment,
Majority of folisiicn plones trend.
NN - SSE ( Fig? Je
LINEATICH

This iz o line-r Pfenture ond therefocre one =
dimensionaols The minernl aggregotes of guortz and
feldpar amd Oiotite sometimes show elongatiog
(lineation) in migmntites, migmetitic gneisscs,
Most common Line~tion direction observed in the

field fell vithin NNE = 55E.



haZa MINGR FOLDING D FLLD AXES
Minor folding structures hove been noticed in theg fiold
antd ohservetion shows thot they occur mostly in
migmctites snd nlgmotitic gnelsses. (Plote ? e
The folds arce of disharmonic nature, prohobly due
to differencue in gumpetaonce of the Folded roek
components. Some axinl plone regivns oppear to be more
homopenised,
h.hg:JﬁINTS (Fig ? Je
The mosi m:mmuﬁ structurel fectures in the
i migmetitic chmplc# nre/ﬂaoints. They nre also the most
abundant, it loost fwo generotions of joinis hove
becn observed in the field, These juints moy be gaping
or partly filled with aquartz cr feldgpor veing « The
joints mostly trend NE = 5W and NNM «55£, or slight
variations of thusve Other minor ones show different
directions, {ibuut 81 mensurmentrs were plotted un rosette
n diagrame
oS, MINOR FRACTUNES,
Frocturing ond Paulting on émelllsbﬁle;
usually less than 23 com, hgs been nbserved in the field,
gspeecinlly in connection with migmatites onc migmotitic

greisses,
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These are usually found {6 truncoted minor Formotions
and migmatitic lovors (Cene Finp e Foulting tends

to produce sume slickonsides effect in some plnces,
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CH.STE FOUR
METAMORPHISH D WIS TIZATICN,
byle INTRODUCTILI

The rocks of tho nigmetitic cnmplex belong to the
Nigerion beoscuent complex in which ot lenst two
different episcdes of migmotigention and deformation hove
been reported (Lie Curry, 1976). tiony Author have reported
thnt, therc werce two orcgenic cyclcs that nffected the h
bosement rochs ond have suiggested thot the migmntites
ore products uf mipmeotisnticn aossocinted with these
pon=ffriecon thepmo=teetonic cvents,

Le2e METAMOR PHIGIH:

The rocks ¢f the miognotitic complex originnted
from probnble supracrustnl cover of vericus types
tpd gompositiens from pelitic ond psommitic rocks to
carbonate serdiments ond beosic voler-nies (USGH 19?52}
ABU 1978).

In this orec, occurence of n cnlo=silicrte rock
moy indicote a oorbonote sedimentcry relic, while
aomphibelite €0 the cost (jiddo, E.8. personal commgd
and tu the South (fieDsUs 1978), id must probably

indicates o bouic wlconic relic.
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The miner-l compioeitions of these nmphibolite
onr ¢nlec = silicote occourences, correspond to the
amphibdlite frncluse
MIGMATIZ TIuNS

fiecording o lchnort, Heile (1968), nll
endogenetic ruck-=forming processces con be achicved
in twe woyy IF temproturc is uwsed as the poromctor
deciding the procuss (n) subject to folling tempercture,
the system consiclid-ftes progressively, or (ﬁ)b
subject to wriuviny towmpercture, the system genernlly
proceeds Yowords incrensing mobilizoticne The
Pormer lecis T the Tixntion of geoochemicnlly
mobile cemponecnts, wiilst the lotter process lends
to the migretion of fhyecrly immobile compionents,

The processes of wmubilizetion begin, as o rule,
from inhomiocncuus, differenticted rock material
amd lecd, tho o wviticgolly ot lendt, finnlly to
homegenisoti 'n o nil rock compunents. (FMehnert,

ppe 343 (196GL)

1t hos Loen pgported (ABY - 1978), thot mignotisntio
wos followdd by honogeniscotion of the rocks of the

migmntitic cumpliex.
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Migmatites, then, represent lowest degree of homogenisation
while grenite - gneisses indicate highest stage of being
homogeniced,

The presence of water in @ guartzo - feldspathic
system would definitly enchance conditions of partial melting,
by lowerinc of meliing temperatures, GSince, as mentioned
above (L.2 pelitic rocks contain connate water, this

would be marde aveileble during metamorphisme

bholiey STRATIGRAPIIY,

The rocks of the migwatitic complex, belonging to the
Nigerien busement, have been assigned various ages, by varinus
workers. An isochronic, PB/Sr age of a migmatite from
Kaduna, woe given os 2,280 + 30 m.y. (Hurley, et. al, 1966)
and another occurence of similar rocks, near Ibadan, of
gneissic -~ pu-rtzite complexes, has yielded ages of about
2,800+£200 maye (tirant, 1970), McCurry, P (1971) pursuing
other lines of cvidences feels that the migmatites and rocks
of the migmotitic complex, belong to a later date, 1.2,
are contempnraneous to the Pan - African event, with dates

of about A50 ~550my,



r
-

224

However vorious workers have produced a stratigraphic
column of the bascnenty, and the migmatlitic complex can
only be put tentatively into this celumn (see., table 1)
(McCurry, et al 1971), Grant 1970=71 etc. )

Another possibility is that, theymay be Eburnian,
in which ceoee they cerrespond to 1900 & 250m,y. as

some authors tend to suggests (Coory, Pe.Ge 1974,.)
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CHIAPTER FIVE.

HYURUUGECLORICAL CONSIDERATIUNS
AND NSDPCLTS OF ECONUMIC GEOLOGY.
51« INTRODULTILN,
No speeinl) work, concerning the hydrogeologic
8 situation uf this area has been done during the field
work, and the following considerations are just
general remurks cbout the ground water dispositione

5¢2¢ HYDROGEULUGY

In this orea, os already mentioned, the rocks of
the migmatitic complex are overlain by recent superficial
deposits. UGroundwater movement and storege in these hard
rocks would most likely depend on, fissurizetion or nunber
of open fractdree within thems The euse with which water
infiltrates intu these rocks or their permeability, depends
on degrec of Jjointing systems and patterns, the greater the
number of open joints, the more permeable are the rocks
(see Fig joints).,

In" this area, reology, climate and hydrologic
cycle conditions combine to give fevourable grounduwater
situation.

Any problems relnted to fubure disposition of
groundwater, would most likely be connected with water

development and munagement.
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53¢ ECONOMIC BECLULY,.
Althounh this area may not be interesting from

the point of vieu of economic mineralisation, it would
be congiderably signficant in terms of other human
land uses resource exploitation,

There is no doubt that, from practical point of
view this ores is guite suitsble for all foundation
engineering purposecs, as i€ is built up of solid hard
rock-of considcrable mechanical strengths and dursbility,
Building stones or raw meterial for the construction
‘industry ore well endowed in ithis area. Vaorious types
of laterites provide materisl for road fill and
surfacing purposes, Loose gand and gravel in the river
channels could Lo promising in the future for verious
purposes, including possible exploitation for placer
minerals, so the arca may be pconomically tenable

after all. (ABL report 1978),
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APPENDTIX

DETAILED PETROGRAPHY

The rngks arc very similer in mincral composition
ap they arc greuped together for convienience,
NIGMATITES.
SAMPLE_AH 3
The rock occurs as @ flat outerop in the Loce 3,
o8 indidated on the map 1.
MEGASCUPIL DESCRIFTION:
Handspeeimen is distinctly sppeorable into
paleosunc and neosome.
shing mineral (Biotite). It is fine greined in this
layers and Tlakes are directionally oriented.
The palcosome is about 6mm thick,
The neosome or leucosome, is as the mame implics,
light coloured, duc to while and yellowish grains of
quartzo - feldopathic minerals are not aligned,
and have a granitic aspecte. The lecucosome is about

1 em thick and is €inc to medium graincd.



26,

In the thin pection: (both neosome and paleosome)

Minerals, in order of sbundance are, plagloclase,

which 15 andesine (An 33) determined in the section
perpendicular to the (a) trystallographic axis,

It showg, albite and pericline twinning,
Quartz, ohows anhedral or aggrepotic gruin shapes
some grain exhibit undulose extinction while other
are craclkods
Biotite is next in abundonce. It 1s olive, and is
plegchroic in pale olive colours, The Plutes ore
always elongpoted, while some are oriented in such a
way thot they shouw no perfect cleavance
Micrcozline, show characteristic cross~hatched twinning
and oceurs ns smioll grains, irregular in shape,
between plagloaclese and larger quortz graine
Accessories, include sphene, with well - formed sphe-
noidol bobit ond nlso as aggregotic shamless grains,
Apatite, Ucours gs esmall grains with euhedral shopes
in plogioelase and within biotlte.
Opaque minerals, most like ilmenite, but may be
Magnetite alsc are preeent in large grains aond small
graoins, mostly surrounded by sphenc.

SAMPLE AH B

In the field this rock outcrops as eclengate one
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SAMPLE
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of several meires length,

The puleopsome ond leucosome dist incticon is not
as cleor s in the previous migwmatite, hut some loyering
is recngnisable,

The peleosome is dork ond sbout 2 « 3 mm, thick
and consist of biotite oriented flakene

The leucosome is about 0.5 cm thick and sontain

The rock is fing to medium

quartz anc feldspar giving it o 1light naluuq&
groined and has dircctional fabric as indicated.
In the thin scction (Both ncosome and poleosome).
Quertz, is abundant, in verious shapes and sizes, with
some graoins ghowinn undulose extinction,
Plogipclase, ocecurs next to quaetz and shows polysynthetie,
twinninge The g@rains ore subhedral to anhedrol, while
some arc agnregatice
Microline, cross-hatched twinnod is seen in between
quartz groins and occurs as mostly anhedral grains,
some being larpe, Biptite is deep brown and olive,
Accesorics are; muscovite, associnted with some biotite
plates and rfenerally having smaller plokes,
Magnetite, in smoll grains and apofite, in small
prismatic groins occuring in plagioclasc.
AH 16

This rock forms o large flat-lying outerop in locelity
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16 of the mape

It is composed of (on hand sample) light coloured

parts mostly with thin dork portions,

The poleosume is rich in biotite fleskes and shows very
fine= orained 4exturc

The leuposonge is guartzo=feldspethiec and light

coloured ond i1s pcourser - grained then the darker

partse The leucosume is also thicker (about 1 « 2cm) than
the peleosomes The rock is medum to 9 course graoined,

In the thin sectione. (both paleosome and neosome)

Microncline ocecurs as large grains showing crosshatched

twinning and is the most abundent mineral, then
plogioslase (An 38 (1 a)+), shous polysynthetic twins
and grains arec anﬁadrul nnd strongly altered to
micaeoous laths of sericite, especiolly along twin
plancs,
Quartz, ooccurs as shopeless groins between larger
feldspar groins, and exhibit weovy exbinction in some fira
Biotite 1o olive to browun and is associoted with
muscovitc,
Accesarics, include musgovitce ond sericite as
plagioclnse, nlteration producte.

SAMPLE AH 20

-

This rock occurs as a flat outcrop clpse to o hill of
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granite gneiss(pog)

The rook is mustly leucossiesnd shows only some  1light
paleosamal ports, and does not show strongly developed
folavpion on the hond specimen.s The rock is fine to
sourse graincd,

In tI]_(_z._thiq_ cection: (Neosume)

Querty and planicclose occur in qubggua{ omountis,

The graing of Loth mincrals vary iﬁ shape and size.
Plapioecluse is An 35 (la), and shous polysynthetic
twinninn.

Microcline occurs os large irrepular grains, some

containing quartz grains. They show the characteristic
cross = hntched twinninge.

Biotite 1s olive and is ossoclated with muscovite

some biotite is brown in the same slide.

Muscovite, mest probobly is secondary in origin and

forms larne flokes,

Accessuries are, apatite in tiny groins wbthin plagioclase
or betwecen gquartz groins, while the olterotion product,

Sericite is glso an accessory,

Most of these minernl abserved, in aslmost all, the thin
sections orc crocked, thic is due to preporation of

slides ond has nothing to do with the minerals,
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GRA MITE GNEISSES.

Bt PV ey

SAMPLE AH &

1

This rock Porms the whnle Kill of lcoeality 6.
The roek 1s medium grolned, couipranular, grey,
gronite ogneliss showing directional fabric on the

hand speclimen,

In the tihin scctinn

Mojor minnprals arce ploploclase showlng polysynihetic

tuinning, albite twins and is wleo swen in some,

e

The cumpontion determined in the scetion perpendicular
to (a) + pives A28% which is Andesine, Mlcrogine

shous crosas~hatehed twinning and graoin slze and shape
vary oreatly. :. o

{uartz, nceurs undﬂis about 33% nf the thin section
{sec tnhle (1) mpd#l analysis), and shows varioble
nosin Blzoa, T

Biotitc in this sectiéﬁ is uiige an.shnms replacement
by ehlorite, Sometimes in sume sections bintite is
agreenish brown, _

Aceessorics innludé, agiﬁn@g in small grains hoetween

larger orains of other wminerols..

Calcite hos booen scen in this slide as o small graine
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Allanite io browhish - yellow and occurs as small

irregular roin within feldsparse. ol»
Apoctite occurs ns small euhedral grains in fa*ﬁars

[ 4

while some ore quite big and show twinning,
Sphene is secn with the aphu&gidal shppe or as
agogreagotic grains around opogue minernl most
probably ilmenite, but may olso be magnetite.
aH_ 11"

hill
This rock built the wholedin locelity 11, on the map
The roeck ic grey in colowr with no observaoble
directionnl fabrlec on the hand specimen, but it shous
the developnent of feldspar porphyroblasts that are
euhedrul in shepe and sct in medliug, groined motrix
of feldspor, qguartz, bistite graina.

The blosts measure 0.5 x U.5 cm in size.

In the thin scction:

Plogioeclese is dominont and cccurcas small irregular

grains showindalbite, and poly svnthetic twinning while
the compnstion is An 16 (10 +)e
Micrndinﬁ’fnrma large porphyroblasts, typically showing

cross ~ hotched twinninge.
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Quortz occurs in groins of vorious shapes ond elze, some

groins showino undulose extinction,

Biotite is broun in thi?laectiun ond it is often chloritized
ot its morpinse, It isc pleochroic in pole browns,

Muscovite is wmont likkly sccondoary in crigin and it is

assoclated wvwith the hiontite.

Accessorice orejy opotite, incleded in plagioclase

grains, sphene, ogoregotic on sphenoidal in shppe, and
associoted ilwenitc, which is opague, Chlorite is scen

ot margins of blotitce
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uortz occurs in grolns of vorious shapes ond silze, some
grains showinp undulusepextinctiﬂn.

Biotite is broun in thig_auctian ond it is often cﬁlnritized
ot its morginse. I% io pleochroic in pole brownse

Muscovite is mont likkly sccondory in cricin and it is

assucioted with the biotitce

Accessorice arejy apatite, included in plagioelase

grains, sphene, aggregotlic on sphenoidal in shppe, ond
associoted ilmenitc, which is opague. Chlorite is scen

nt margins of biotitc.
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NIGERIAN BASEI.ENT CONPLEX GEOCHRONOLOGY (AFTER MﬁCurr;}
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T .

540+40m,y. MidEgibrion

Uplift, cooling

frapturing, faulting,

high level mogmatic
activity.

D R e

650=550m,y lo Oombrién

Granite intrusion
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bearing rocks

deformos

e ——

Katangan
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- e -
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pres— Jp— -

. s e -

Granite Instrusion
Orogenesis:

folding, metamorphi-
sm and reactivotion

Eburnian

grantes

3

2500 meye Oirrimian

of preexisting rocks

Gesynclinal
deposition

OBirrimian
Metosedi-
mentse

2800+ 200 may  Liberion

cycle?

—— . e .

Fossible formotion
banded gneiss
complex, near
Ibadan,

mm.y.
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" Dahomeyon

2

Crystolline Dascment

Complex

Dates adopted from Grant 1970
Numbers 1, 2,
of the migmotitic complexe
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1
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5 and & aorc probably position of the rocks
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A FUDAL HINERAL ANALYSIS CF THREE SLIDES.
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i gl el L, Al
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%
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MUBCOVITE
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APATITE
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CALCITE
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1112 34,5
1630 Lbh
362 10,5
208

74

Gals

2

e
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0.1
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225
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Oxb

0.1 ;
Oe1

699

(a2

TOVAL

ﬁ,._fhxf“ffﬁsé ?qﬁé_; o7z
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LIST OF SAMPLES

- -

Loceno LOCALETY ROCKE NAME | GECLDBICAL SETTING MAJOR MINERALS ACCESSCRICS |SLIDE
i % o Vo e Migmatite iossive autcrop on a| Feldspar (pinksh) - .
1hm NeE. oOf Karumo small hill. Biotite (clark) MNaone
Quaetzy
| I S (Hond_specimen) i
*N. P . Porphyroblastic Massive outcrop White feldspars,
2Kkm N.E.of Korumo | granite-gneiss Quartz _
Biotite - _ one
: % PSS, Hand specimen )
pe East and VETY Migmatite (paleosome)] Flat outecrop Flegioclase, Quartz; Sphene,
near Karumo Biotite, Microcline| Apstite, AH 3
= you DU llmenite
) o 1¢5km East of Granite gneiss Cutcropping boulders | White feldspars
Karumo fluartz
Biotite - . None
. i 3 N (hand specimen) . N
5 e About 2km Eact of |Granite gneiss ' Haossive outcrop of Quartz, plagloclase Epidote AH 6
Karumo. | whole hill, Microcline, Biotite chlorite
muscovite. caleite
_ apetite
mwumzpﬁng
_ P = - ! limenitc | .
B About 2km slightiy!Granitc gneiss " liassive boulclers Plapioclassc, a Zircon | ..
quartz Biotite Apatite [ " AH 7
Allanite
Sphenc
e o e llmenite |
» About 1.5km S.E.of |Bended gnedss rock | Flote outcrop several| QuaPtz,plagioclas Muscovitd
Gidan Nbara Migmatite | metre in lengt in microcline u»uﬂ»wm~ apatita AR 8
.. length and width magnetitd
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LOC.NO LGCALTITY RULCKNAME SECLGEICAL SETTING| MAJOR MINERALS ARCCESSCRIES {BLIDE,
A Ne5.km N.E of Porphyroblastic Whole Hill Microcline Spheng Bl 11 A
paipe . . granite gneiss plaglicclaae llmenite
S fuartz chlorite
¥ Biotite apatite
. L Muscovitie N
11 8 - Melancsome 1in Pag A8 Inclusions in | Bi0tite B B
o : Pag plagioclase 4
o microcline lang
© - Leucosome in Pag As inclusion in Biotite
Fop muscovite
plagioclase Mone
microcling
. - Guartz N
13+ About 1.5km Nerth Alkalli rhyolite (grevy) Bigintegrated ‘White specks of - flane
hockas remnabts feldspars
of a dyke several | Black spots of
metres wide ferrolnagnesians -
_ Quartz _
14 . close to Marumo Very finec-grained,dark | Minnr occurence iy Not ldentified - lione
though to be calc - granite qgreiss
s5ilicate, o L JRP
15. About 1 km from Mesocratic Calc = Blocks on rosd Quartz v pone
Karumo glong - silicate rock slde prabable garnet (Red)
Liuse road o EeleC R
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LOC.NG LOCALITY HOCK NAME _. GECLOGICAL SETTING]| MAJCR MINERALS RCCESSCRICS | SLIDE
16¢ About D.5km S.E P igmatite large flat outcrop Blotite, Museovite Al 16

of Karumo Feldspars,Quartz Sericite

- - - - I —
17« Ue8 km S.E aof Forphyraoblastic Blocks and White feldspars

Paipe cranite-~gneiss boulders Quartz - None

1 L Biotite o . .

20, About 1.5km scuth|VMipmstite flatlaying Quartz Apatite AH 20

of Jidu outcrop near Plagioclasa Sericite

a nill of Pgne. Microcline
Biotite
) iy Muscovite i Aeemre—L
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