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ABSTRACT 
The p~·esent study is necessitated as O result of imlmtrial dC'mmul for clay <H raw 
matertal for ceramics and refractory. Four rc.f/d,wl clay uccllrrcncl'S In the llascment 
Comr~lex of nortlnv~sre_rn Nigala were i11vcstlgatl'd tu c:camlm• tltf'lr mineralogical and 
chem1cal cl~aractcnrt1c.r. ThC' sl/lrly llf't·o foll wltltln tlw nortlt we.rta n frecamhrl<m 
Base~1enl Complex cr1mprl., inu grm1/t,·. :rcl, f, r ontl g,, /ti . ·umblnc AAS and XRD 
techn1quc:r ll'cre t'mploy ti h, the d t'trr111/11atlm1 of tit,• I, •ml 'of am/ ml11eraloglcal 
c~111po.rlt_1011 of t/11: clay oc:i.:wrt'IIC'I'. 'f'f, I! rn ldllrll cloyf /11 ti,. .rtudy area <irl! 

differe11t1atcd 11110 1rhlte grllfy ,mtl yl'lluwitl, /,rrm·n ,•,irlrl ,, w/1/, thlck11c.u ro.11gl11g 
bc111·a11 5 and IO m1•tas. 1\ li11rrolr1gl •11/ re.w it , i11rl l 11ft" foo/i,7J/ • t t f 11wj,ir duy ml11crol 
and quart: ru III tjnr 11r111-d,1y 111/11,·r,,/, f '/,o 111r11f/J' • . , /11n 1 c,,,,1,·11r "'''" ,, nf th,: 1.,/,ltc 
rt•.fidual clay of T1111~11 Ci111 I,• 1111,I T,,ji, n ·11p·1 /11•111 . ,.,, -17 . .'{(J i-(, 1111tl JO 0 / % whllt: th,• 
broll'11isl, mrit·r_,· r,J ,._.,, hi mu/ .\I ,//11111 l.'11r,1 / r /1f/11 r-r ,, j J 'Jfn1.t 0 11d JJ 'IIJ¼. tt!umlm.1 
conu•11t ,f tlt, -.rt· d y. i.1 /,,•tin·,·11 ~ V r,:_ ,, ,u,tf ,I(, • ;;~ /'ri•11•11rc of w1rthll In l:11chl 
(11/d \fnllmn Korf) la_,·J l.r I ( S f~ll/t//,fr for " ·' ·lltllt'/t /1 ,.,,,,,.,, color. n,c J,1,;/1 SID, a,u/ 
loll' J\' 1:0. A•: ,111 I ,\f~O nwltl ykl,I :nrnl mr,trriul Jw ,1,,. 111,11111/u ·111r nf refrm:tury. 
Fir/cl t•,·l f,r:c,· 11.r:..r.:.,·sttd tlmt tl,l. dny h fi rmn l J11 , 11tt1 h •/1/1 uwro;1i! tl1 ldm Hu/ 5-/0 
mt' lt rs. Ri·.r r.,. t' timurh111 0111/ l11tl11.Striol I ro •rt,'n tir l! r ~con111u:mlc,I w fnllow-up 
inn! 11".; tiou. 
KeJ·words: Grolo~y. \fi11nnlot,:y, Cl,em/,:nl, Rt1Jlrl11n/ Cloy. 

l'tfROD CTJONS 
Clay bodies are " idclv distributed on the Prixambrinn blSement complex of ' igerm (Aj yi un At•~g-J, 
198.l; Emofurieu .mi S:ibmi, 1988; Ehinola ct.al, 2009). In the nonhwc5tcm p.:i.rt of ,'ir e:fa.. '° t 
e5f'C'CiJII)" Minn., :ue.a.. is noted for two main calegories or clay occurrences, rc-sitlu.JI cby-s in th!- .c • t 
• t ~.dimffiLa.ry cbys in Bida Ba.sin (Alabi, 2009), in the bascment-sedime-ntary tmrui:io-:i zo, e (E ne 
t.~ Bolarin\\ .l, 2001) an.d in Niger Delta (Elueze et. Al 2~0~). Th~s~ cloys are generally .ec . .J-u .. --d_ as 
1: ,-1'..lltrial ra\ materials in the cement. ceramic, paper, pcs11c1de, fertrhzer, refm to:y an:f p n.-"m!?:cu l1.t.~I 

Jtl ;~. 
The nu.dy lire.a is underlain by the Older grJni1e_. s~hisl _nn~ migrna1i1e_ gneis comple . . Gran:c ~n.rl rt _:e ~ 
- 1·~- 1·, - •d · r but !Yr"nodiorite quart-d1orite, d1orite nnd syanite h:ive nl:5-o ~tn re~ rd~ . Th-: lo\! •· &· 1.e pre om 1na e, e,-" , . 
.-.,.{., •rh' • · 1·c of .,·,ngl,. c:up.er CNSt.a l cover which wo unfolded into the b. en ent compk (Re . 
f ;5-_; -1 

1
~• '-

5 
all re d

1
C ; 1 c;;J, clii,;sir.ed . chi~t in tire on:a into Ku he.ril... i s hist fomlllion. [3:-inin G\\ 

, }. ru., v. c: an o,.- l J , 1· · · I r · 
r, · .d K L-'- fi .. 1·0,1 Jn Minnn nrea there two type · o m1gm:11111: ; t 10.st' rmcd bv h1 1 1 , :.on an u rwr.a orm .. J • 1 • • • • • • 

..,_. h' ., · .:wd tho .e formed by mt rnat,t t 111Jectron, .. ,_,amo:- t:'lm ar..\J anatc,ox ~ r · · rt I I · w· L • . 1 . d d"'rnand 1lrerc I 11ec<l ,or prov1c;1on o 1ou~e , e 101i mcnt 
r. 1 "~e 10 po:,u ., mn nn • , , J 1 1 • -1 • • ~ , ' ·n r· t~, .. rc i need 10 cvt1luntc the rem Ill C O)'S WII lln the -~(I , ",t :7."k ~- m1t,; and hot -.c· . ,ere ore, , .,__ . , . . . fi . .,, . _ . . t · 

, • . •.1 (f:,· , I) 1111 , tll lie n Crt'nl• 11:: c ntt1 1. 1111 n hJ\\~rds rr.~rt Iii" t c 
' nd .tfinn . nr1r1.hwc!;ten1 t"Crl , • - e • 
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Cl Y oceurrence-411 and ch11rnctcri ,;tic.., 
It, four nn:? map, the Majnr occurrences are ;-111hin !he h~ c,ncnl co111 plc't of the n rthw-cstttn 1 'ip 
2J 1 he re 

1
dence cluy in ~1udy area cnn be d,rfcrcnltal~d rnlo h, o ba~cd 0 11 color rrnd I urc Th . 

, tt 'j type m:::cumd io Tun n GaJc orid Tufo, \.\.hilc tlte rctltlislt hrown v, ricty C'- um:d in l<uchi :~ 

fit , 
'.h, h b ~I uf t~llturnl n.fl-d compo.si1 icm:1I chnracteri~tic, , !h~ ti y o cum,,ce in Tun 
1• "1, .. , U jt;< l,j ovvlfo,; rJHil!nctito nci~~ b::t'lemcnt. ~part fn rt1 the to i i ,,f,kh , ti _ 
f _; f • lr "'· 11•1 <l tk • rsy in lot due IO I I ' ! orr1~,c cont nt. 11, clny h \ hiti'lf, . n CQ 't!h. 
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Gc-olot) , Minf'ralo~~ and Chrmlnl Comp<>Jition orRrsltJulll Chay Occur,:1:nc~, in Tung11 Gade, 
Koc hi, Tur•. and Malbun Karo Arc:u or Northwestern Naecma 

am unts of .niuh1r qu.utt crys1:slc1 and partially d~omposed feldspar graiM ot the lower part of the profile. 
Cby oc~~ nce i, Tuf11 is qu ite similor in ,~'(turc and field to that of Tunga Mnlln":' . 
Cby I..UTCn e of Kuc.hi and ~blfam Karo .ire simibr in field nnd lexturnl nttr1butes. TI1e cloys overlie 

hi t rosemcnt in these IOC11tions. th<- ,,cJthering profile over schist bnscmcnt can be divided into thrc: 
F.radati ll""1I h rrzon~. The fi rst is the top s it. ,,hich ,mies from O.Sm to about I metre n.nd dark in color. The 
s: ~ 13)~r is comJ:')se<I of hJrJ rcddi h gocthite rich loleritic moteriol. ~ 1e thi~ horizon is below the 
u tcnltc '3)~ nnd :ibo, the p:irti:tlly d~mposed p:uent rock. The z.one 1s reddish brown in color nnd 
c mpo t>d d min3nll) of d11y mJteri:11 with muscovite Oakes. The upper part of this lnyer is molted, while 
the I· \\"1'.'r ~ is m re fr:ifll1entcd. In both loc.1tions, average thickness of clay mo.terinl varies from 4metres 
to 6~tres. Field me.uur~ment re\'caled n,-eragc thickness of clay bodies in the study nren to range between 
S - !Omct~ Thereti re. th.ey could be mined through open cast method. 
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Fig 3. X - ray diffraction traces for I · 
c ay samples (A - Tunga Gade B -T r C - K h' D -

M II 
• u,a, UC I, 

a am Karo). 

Table I. Average mineralogical compos'f (' 
- Mineral composition% 1 ion in%) of raw clay samples 

Tunl!a Gade Kuchi 
70 

Kaolinite 68 
Quartz 25 
Goethite 

-Feldspar 
Illite 

5 
2 

20 
3 
2 
5 

Tufa 
65 
25 

8 
2 

Mallam Karo 
70 
20 
2 
2 
5 

a e 1em1ca comoos1lion of Tunga G cl. K 1. , 
Oxides 

a c. uc 11. fufn oncl Mallam Karo clay samples 
Tunl!a Gade Kuchi 

T bl 2 Cl . I 

Si02 
Tufa Mallam Karo 

47.80 
A'20J 

55 .RO 50.01 53.90 
36.27 29.62 33.97 30.01 

Fe20J 1.4 8 1.59 1.40 1.51 
Mno 0.16 0.04 0.71 0.07 
MgO 0.20 0.15 0.22 0.18 
CaO 0.98 1.12 0.89 1.1 4 
Na20 0.09 0.10 0.06 0.09 
K10 0. 12 0.09 0.17 0.07 
Ti02 0.52 1.23 0.55 1.21 
P205 0.07 0.04 0.08 0.02 
H20" 2.41 1.90 2.50 2.00 
H20 ' 9.64 8.09 8.98 9.60 
Total 99.74 99.77 99.54 99.8 

Mineralogical analysis results presented in Table I, show that kaolinite is the major clay mineral while ill ite 
occur in minor concentration. Quartz is the major non-clay constituent that exhibit notable intensrties whi le 
feldspar is in minor concentration in the samples. Distinctive kaol inite peaks are recorded at 20 values of 
1.5°, I I .5°, 23.5°, 26.0°, 60.0\ 61.50°, 21.0°, 27.0°, 49.5° and 43.5°. Illite peaks are found at 21.0" and 46.0'. 
Quartz peaks reflect at 09.5°, 50.5°, 62.5°, 25.0° and 40.5° in Tunga Gade and Tufa clay samples (fi gure 3A 
and 38). 
In Kuchi and Mallam Karo samples kaolinite peaks are recorded at 24 values of 41.5°, 50.5°, 60.0°, 66.0'', 
38.5°, 47.0°, and 62.5°. Jllite are recorded at 46.0°, 52.0° and 62.5°. Quartz peaks are reflected at 55.0°, 64 .0°, 
55.5° and 64.5°. Feldspar peaks occur at 66.5° and 39.5°. Geothite peak are reflected at 42.5° and 43.0" 

values respectively (figure. 3C and 3D). 
This mineralogical characteristic suggest that the residual clay profile developed over the basement complex 
and can be of good raw materials for ceramic, pottery, refractory or filler, with the associated quartz and 

fe ldspar as fluxes . . . 1 . . . . 
The result of chemical analysis result 1s presented m ta_ble - · Sil1c_a values of t~1e wh11e res idua l clay of 
Tunga Gade and Tufa is between 47.80% and 50.0 I% while the reddish brown variety of Kuc hi and t:ilbm 
Karo is between 53 .90 and 55.80. The alumina content ranges between 33.97% and 36.27% in Tugn G:idc 
and Tufa sample, and 29_62% and 30.0 I% in ~uchi fand

1 
Moll~_rnd K~ro snmp

1 
les. Total iron contt'nt rnn£e 

from I AO _ 
1 
_
59

% in all samples. Concentration o ol 1er 0~1 cs 1s v~ry ow, generally I w th:m c,~. 
p f 

1
. • K chi and Mnllnm Karo clay snrnplcs rs responsible for the rcddi~h b wn 1 ur 

T
rhcschn.cel 0

5
_g
O

oet 11cllc 
1
'" uN 

O 
total iron nncl MgO could yiclcl good material for rh~ m:umf · 

C ,g 1 I l an ow D2 , U C { 

refractory and ccr.im ics (N urse, 19960, Cole. 1960). 

CONCLUSIONS , I t ti I ti I · i -CJ • • 
ricld ev idence minera logicnl nml chcrn1ca l nno y~cs . ugl ges I ia ic c ay is ormc i . l u. Fie!d 

' ti • kncss of cb y bnd1cs in t 1c stuc ' nrea~ lo ranbc b tw een 5 _ I 111c . ~ 
rt1~:11 ';uremcnl revealed nverage 11c · 1 d 
·11 · d 11 1gh open CilSI 111el 10 . 

1zrcforc, they could be mine irm 
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Gc-ology, I\IIJ!l"ndogy and Chtmic"4l Composition or Rcsidunl Clay Occurrcmcrs In T1mJ!11 Gntlc, 
Kuehl, Tofu, ond Mollam Koro Arens or Northwestern Nigrrill 

RECOMMENDATION 
Thr nrt:t cxttnl nnd e:tplorntory drilling to establish the clay reserves, nlso industrinl properties (tiring, 
specific hrinkngc, loss on ignition and water absorption cnpacily) ore recommended ns follow-up 
inve ti~iuion. 
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