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Abstract :
Geochemical analysis of twenty-five muscovites extracts sampled from pegmatites of Sepeteu area was carried
out using Inductively Coupled Plasma-Atomic Emission Spectrometry (ICP--AES) analytical method. Results
indicate they are generally highly siliceous (SiO,, 54.05-77.64%) while AL,O, content ranges from 14.18-31.37%.,
with an average of 66.17 and 25.51 respectively Fe,0,, TiO,, PO, are "enerally low (less than 3.00 %). The
samples are fairly enriched in Rb, Ba, Sr, Zr but comparatively poor m the rare metals Ta, Nb, W and Sn. Cs values
are also usually less than 90 ppm. Be is also marginally low (6-49 ppm) while Na/K ratio are slightly less than 1.0
indicating some degree of albitization. The degree of albitization is further revealed by the Ti-Sn (Nb+ Ta)
- discriminant diagram with sample plotting in the zone of albitization. Plots of K/Rb against Rb; K/Rb against Cs;
and Ta aﬂamst ‘Ga indicate marginal to low level of rare metal mineralisation. '
Geochemical potentials of Ta - mineralization is also revealed by Ta against Cs discriminant plot with most of the
pegmatites samples plotting in the central area of the data field, thus showing similarities to those of Noumas,
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endowments.

Central claims, Silverieaf, and Odd west deposits which are known to contain fairly low level of Ta minetalization

1. Introduection

The Nigerian Basement Complcx founs part of the
Pan-African mobile belt which lies between the West
African and Congo Cratons and south of the Tuareg
shield (Black, 1980). Precambrian Pegmatites (~625
Ma) of Nigeria occur mostly as dyke-like intrusions,

which vary from few metres to several kilometers in '

fength and few centimeters to meters in width. They
were hitherto thought to be confined to a broad 400
km long NE-SW trending belt stretching from Waimba
area, Central Nigeria, to Ibadan area, South Western
Nigeria (Jacobson and Webb, 1946; Wright, 1970).

However, recent studies (Garba, 2003; Okunlola,

2005) have shown that they are not restricted only to
these confines. The occurrences in the southeastern
part of the country notably around Obudu hills are
even thought to extend into northeast Brazil (Garba,
2003; Ekwueme, 2004). The Nigerian pegmatites
evolved during the time span of 600-530 Ma, (Matheis
and Vachete, 1983), which indicates formation during
the periods of Pan African magmatism.

In recent times, there has been a resurgence of
interest in the study of these pegmatites occurrences
because of their associated economic rare metal and
gem mineralization. These have led to concentration
of study on discrimination of the pegmatites into the
rare metal mineralized and barren ones in order to

elucidate modes and features of mineralization

(Matheis, 1981; Matheis et al., 1982; Kuster, 1990;
Garba, 2003). Recently, Okunlola, (2005) also defined
the metallogeny of the rare metal Ta-Nb pegmatites
of Nigeria outlining 7 broad fields namely Kabba-
[sanlu ljero-Aramoko, Keffi-Nasarrawa, Lema-
Ndeji, Oke Ogun, Ibadan-Osogbo and.Kushaka-
Birnin Gwari. The Sepeteri pegmatites occurrences
(Fig. 1) which are members of the Oke-Ogun field
occurrences have therefore been studied with the

- aim of elucidating their petrography and geochemical

features and thus understanding their genesis and
economic potentials.

2. Reglonal Geological Setting

Rocks of the Precambrian Basement Complex
underlie the project area. The Precambrian Basement
of Africa can be divided into three large masses or
cratons. These are the Kalahari Craton, Congo and
West African Cratons. They are separated from each
other by a number of mobile belts active in late

" Precambrian and early Paleozoic.times. The Nigerian

Basement Complex lies east of the Congo Craton in

- a mobile belt affected by the Pan African Orogeny
_ (Fig. 2). These rocks crop out in two large areas; the
'south western and north-central parts of the country
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and in smaller areas in the north-eastern and the
south-eastern parts, notably around the Oban massif
and Obudu area (Ekwueme, 2000). Three: main
lithologic groups arc usually distinguished. They arc
the gneiss-migmatite complex with evidence of

polycyclic metamorphism, mainly of amphibolitc

facies grade with ages ranging from 2800-600 Ma.
A north-south trending schist belt of low-grade
supracrustal rocks with minor volcanic assemblages.
They are concentrated in the western half of Nigeria
although minor occurrences have been noted in the
northern-castern and southern-castern part . The
schist belts, despite paucity of agreements in terms
of their nomenclature, geographic delimitation and
‘geodynamic setting are composed largely of
metamorphosed pelitic and psamitic assemblages.
Secondary lithologies such as ferruginous rock,
carbonate, and meta-ultramafic bodies arc often used
to discriminatc them. Syn to late tectonic Pan-African
Granite, which is collectively termed, the Older
Granite intrude the schist belts and the gneiss-
migmatite complex. They comprisc mainly granites,
charnockites, diorites and syenites. No precise
genetic subdivisions have been established yet for
the Older Granites. ,

3. Lithological Association and Petrography

The Pegmatite of Scpeteri arca, with average dip of

60 °C striking mainly in the N-S direction, intruded

into the older lithology of amphibole schists (Iig. 3).

Fig. 1: Location of the schist belts in Nigerian scetor of the Pan-Alrican province showing location of
project arca (modified alter Elucze, 2000)
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The amphibolc schists arc usually greenish, fissile
and in some cases weathered. In the amphibole schist
major minerals include quartz, plagioclasc, microcline,

. biotitc and hornblende while accessory minerals

include sphene, zircon, apatitc and opaque. These
amphibole schists scrve as major hosts for the

“pegmatite intrusions. The mica schists are mostly light

grey in colour and composed mainly of muscovite

and minor biotitc with intergranular fine grained
quartz. Pegmatitc occurs as coarse incquigranular
veins, milky white in appearance. Thin section study
(Fig. 4) shows that the predominant mincralogical

-constituents include quartz, microcline, albite,

muscovite and minor amounts of biotitc. Microcline
is thc most abundant of thesc mincrals often
graphically intergrown with quartz. They display
characteristic pericline twinning. Quartz is well
distributed in all the samples and it is next in
abundance to microcline. It occurs as highly cracked
anhedral grains varying from colourless to milky white
in plane polarized light and from colourless to blue
under crossnicols. Plagioclasc feldspars arc colourless
in thin scction having characteristic albite twinning
with anorthitc composition, An, (Albite). Muscovite
is colourless under thin scction. Biotite occurs
interstitially between the microcline, quartz and
muscovite as fine dark brown platy grains.
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Fig. 2: Map showing location of the Nigerian sector of the Pan-Aftican province of West Africa

(adapted from Elueze, 1980)
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Fig. 3: Geological Map of Sepeteri Area -
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Fig. 4: Photomicrograph of Sepeteri peg‘matite in transmitted light (cross polars), showing microcline (M ).‘
albite (alb), and quartz (q). o ’

Bar scale =20 mm

Fig. 5

: K/Rb vs Cs Plot for Sepeteri pegmatite on the diagram of Cerny eraf., 1995

" K/Rb
(ppm)

100

40CS'lbnmi



208

4. Geochemical Features

Due to relative stability during chemical weathering
processes under humid tropical and arid conditions,

and relative enrichment of Ta-Nb in the muscovites -

mincral phase, analysis of muscovites of pegmatites
has been cstablished as a reliable exploration indicator
for rarc metal Ta-Nb mineralization (Gaupp ¢t al.,
1984 Kuster, 1990; Cerny et al., 1995). Thus in this

study, reference to analytical data of pegmatites is -

essentially those of their muscovite extracts. Twenty-
five muscovitc extracts from representative samplcs
were analysed for major, trace and rare carth
elements using Inductively Couple Atomic Emission
Spectrophotometry (ICP - AES) at Activation

Laboratories Ltd, Ontario Canada. A sample weight -

of 0.5 g and about 75 micron was put in the platinum
crucible. 5 ml perchloric acid, HNO, and 15 ml
hydrofluoric acid were added. The solution was
stirred properly and allowed to evaporate to dryness

after it was warmed at a low temperature for some

hours. 4 ml hydrochloric acid was then added to the
cooled solution and warmed to dissolve the salts. On
cooling, the solution was diluted to 50 m! with distilied
water. This was then introduced into the [CP torch
as aqueous - aerosol. The emitted light by the ions in
the ICP was converted to an electrical signal by a
photo multiplier in the spectrometer, The intensity of
the electrical signal produced by emitted light from
the ions were compared to a standard (a previously

measured intensity-of a.known concentration of the -

elements) and the concentration then computed. The
chemical data of the representative samples are
shown in Table 1.

5. Results and Interpretation

From the analytical results presented in Tables 1-4,

major element oxides distribution show that the SiO,

content in the muscovite extracts of the pegmatlte
range between 54.05% and 77.64% with an average
value of 66.17%. This is marginally lower than
average values of rare metal Ta-Nb pegmatite of
Nigeria (Okunlola, 2005) but comparable with the
Ipetu ljesha pegmatites (Matheis, 1981). Fe,0,(0.77-
18.31%), Ca0 (0.03-1.97%), MgO (0.09-1 09%)and
TiO, (0.18-2.61 %) values are sllghtly lower when
compared to other rare-metal -bearing pegmatites
of Nigeria. (Garba, 2003; Okunlola, 2005). Mean
contents of A1,0, (25.51%), Na,0 (1. 18%) and K,O
(1.16%) compare favorably with the values of rare
metal pegmatite occurrences across Nigeria
(OKunlola, 2005). Trace elements, Rb (547.69 ppm),

Nb (36.73 ppm), Be (16.56 ppm), Li (192.14 ppm),
W (3.25 ppm), Sn (50.41 ppm), Sr (87.52 ppm), Zr
(41.98 ppm), Ta (33.08 ppm),Y (6.52 ppm) are
comparable with the average values for the
marginally endowed rare metal pegmatites of [jero-

Aramoko area of Nigeria but lower than- those for -

Kushaka - Birni Gwari, Oke-Ogun, {lesha-Osogbo,
Isanlu Egbe and Share, Nigeria, (Garba, 2003;
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Okunlola, 2005). The Rb/Sr ratio valuc is afso low
when compared to other rarc-mctal pegmatites of
Nigeria (Matheis et al.. 1982, Okunlola and Ocan.
2002; Garba, 2003; Okunlola, 2005) but compares
well with the barren Nasarawa pegmatites (Garba.
2003). Average K/Rb value (785 ppm) is significantly
higher than thosc of the rarc-metal pegmatites of
Nigeria but is comparable with values of some
pegmatites and granitoids of Wamba arca, Central
Nigeria (Kuster, 1990; Garba, 2003).

Plots of K/Rb versus Cs (Fig. 5)., Ta Versus Ga (IFig.

~ 6)and K/Rb Versus Rb (Fig. 7). show that almost all

the pegmatites samplces are mincralized and are low

* to moderately differentiated. The degree of albitization
"is revealed by the trianguiar Ti-Sn-(Nb+Ta)

discriminant plot in which most of the samples plot in
the zonc of albitization (IFig. 8). This degree of
albitization which can be cxamined also through Na/
K ratio (Jacobson and Webb, 1946; Mathcis and
Emofurieta, 1990; Okunlola, 1998) has a maximum
value of 0.634 suggesting moderate levels of
albitization. Tantalum pegmatites have been known
to show the most complex internal structures and

~varieties of textural and parageneticallly dilTerent

units amongst the rarc-metal pegmatites (Moller and
Morteani, 1987). Sometimes, however, the primary
zone structure is often obliterated by later
lepidolization or albitization. In the case of Sepeteri
pegmatites, albitization is obscrved in the central parts
as well as marginal parts of the pegmatite body.Other
geochemical potentials of rare-mectal Ta-
mineralization of Sepeteri Pegmatite is revealed by
plots of Ta versus Cs (Fig. 9), Ta versus Cs + Rb
(Fig. 10), and Ta versus K/Cs (Fig. 11). On the Ta
versus Cs diagram, most of the samples plot in the
central area of the data ficld, thus showing similarity
to those of Noumas, South Africa, Silver leal
(Canada) and Odd west pegmatites (Canada) which
contain low amounts of tantalite mincralization
(Moller and Morteani 1987; Gaupp and Mortcani,
1984). Using the plot of Ta versus Cs + Rb Gaupp
and Morteani 1984 (Fig.10), the samples also plot
close to those of Noumas and Ccéntral claims
pegmatite. Similarly, o the plot of 'T'a versus K/Cs
(Fig. 11) they plotabove the Gordiyenko (1971) (A)
and Beus (1966) (B) lincs. Most samples however
plot below the highly miner: dllZCd pc"matllcs of Tanco
(Canada).

6. Conclusion

Results of this study show lhat lhc Precambrian
pegmatites of Sepeteri which intruded the amphibole
schist are rare-metal pegmatites. Average length of
each body is about 500 m with variable width but
usually not less than 5 m. They are usually complex
albitised pegmatites. Microcline and albite are the

-dominant feldspars with subordinate muscovite and

anhedral quartz. prlcalcnhanccnwnt of Rb, Li, Be,

Y are noticed while there is corresponding depletion
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Table 1: Analytical results of muscovite extracts from Sepeteri pegmatite (averages and ranges)
Major Elements (%) Average (n =25) - Ra;éc ’ l
| SIi0, 66.17 54.05-77.64
TiOo, 0.75 0.184-2.65
ALO; 2551 14.18-31.37 |
Fe,O4 3.91 0.77-18.31
MnO 0.19 0.01-0.70
MO 0.37 0.09-1.094
CaO 0.35 0.028-1.973
Na,O | 1.18 0.04-4.14 -
K,0 1.16 0.265-4.4
P,0O« 0.20 0.032-0.57
‘Total 99.87
- T
| Trace element (ppm)
Ta ' 33.08 01-253.0
Cs_ | 72.29 4.2-3813
Rb 547.69 ~1258-2850.7
Sn 5041 1122790 |
| Nb 36.73 21.9-91.8
Li 192.14 61.7-422.3
B 87.52 13-445
\ 8 6.52 0.8-20.9
Ba 237.08 48-511 .
K 3.25 [.2-6.0
Be 16.56 6-49
Zr 41.98 13.0-73.9
Ga 30.15 26.3-33.8
Table 2: Trace-clements (ppm) and clement ratios in muscovite extracts from pegmatite samples of
o . Sepeteri area
! 2 3 4 s 16 7 [ 8 9 1w [ [w 13 4|
Ta [ 4880 |01 . | 151 {80 |07 8.6 15.0 1507123 1305 | 2530 | 397 | 204 | 473
Cs | 5310 | 906 | 396 | 3813 | 7.0 | 497 | 485 | 405 142|587 [ 4Ll | 505 [ 421 | 434
[ Rb | 216320 | 728 | 728 | 761 | 202.4 | 283.5 | 57822 | 2850.7 [ 603 [ 2154 [ 258 | 2790 | 1984 | 438
Sn_| 36.70 112 | 441 117 1281 [440 [292 153 674|484 | 237 [ 2790 | 1984 | 112
Nb | 4130 [ 262 [ 387 | 474 | 318 [286 [219 327 307 | 383 [ 918 | 3670 | 4612 | 401
Li [ 4223 2091 | 1783 | 208.5 | 2303 | 2403 | 4193 | 1955 | 195.6 | 1564 | 1989 | 61.7 | 1740 | 3553
ERE 43 13 22 |6 47 50 97 20 70 445 151 15 38
Y |78 86 |17 209 [133 |59 |45 13.0 13 83 59 57 (o8 [0y
Ba | 271 SIIL_ [ 68 214 [ 423 (163 [ 167 395 36 146 | 458 [ 175 | 48 49 ]
W[ 31 33 12 _[35 49 |60 |21 30 18[54 (28 132 12 13|
Be [ 8 6 12 8§ | u 9 6 16 i 25 i 26 I 12
Li: 40.7 615 1275 | 6a8 | B9 |97 | 259 | 578 404|384 | 550 [ 497 | 130 | 403
Ga | 30. 265 ) 339 | 263 | 283 | 302 |338 | 293 3200 | 315 | 337 | 3503 | 2738 | 283
15 16 [ 17 18 19 [ 20 21 22 23 24 25
Ta 03 184 820 | 09 97 154 163 131 121 30.7 383
Cs 912 58.4 3792 168 483 491 384 6.1 287 40.3 60.3
Rb 759 [ 781 2951 | 753 718 403 243 270.1 150.) 789 | 2363
Sn 450 8 253 | 430 30.1 164 653 474 25 487 563
Nb 272 26.3 285 [ 433 321 218 305 321 379 40.7 153
i 203.1 207.2 1501 [ 190.2 2411 208.1 623 618 617 | 833 86.3
s 40 14 123 |68 49 9% 23 68 440 52 56|
|y 1.4 i3 72 6.9 5.7 4.5 5.9 13.4 1.8 8.3 79
Ba 265 270 69 213 332 432 390 |87 |88 145 ;15‘{0
j 3 37 42 44 6.0 99 1.7 1.8 54 28
“TV;E ;‘2 T; 6 23 12 48 47 5 i3 6 2
A 602 1253 638 | 485 238 50.4 483 430 132 | 403 25
Ga 26.4 283 300 | 321 33.6 33.7 285 26.3 30.1 26.3 313
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* Table 3: Elemental rations.of muscovite extracts from Sepeteri pegmatites.

1 2 3 4 5 6 7 L 8 9 10 1l 7] i3 T
KRb | 083 | 710 | 590 | 380 250 [ 180 [ 080, l 080 [ 109 | 125 |80 | 165 |40 |50
RSt | 3666 | 1014 | 560 | 0624 | 2933 | 603 | 1156 | 2939 | 302 | 308 | G058 | 547 B33 |07
MgLi | 050 | 070 | 230 | 110 090 060 ]020 7 120 |330 | 030 |00 |t |03 [ 050
N/K 0108|0142 | 06% | 0214 | 0133 | 0146 | 0040 Wn 0271 [ 0122 | 1395 Boss 28% | 0346
B/Rb | 0125 | 1172 | 093 | 2615 | 213% | 0575 | 0029 | 0139 | 147 | 0678 | 17752 | 0627 | 0242 | L119
ZOWE | 2142 | 2804 | 250 | 2492 | 2056 | 2616 | 2158 | 2690 | 24 | 2022 [ 562 | 3343 | 558 1020
SRb | 0027 | 0986 | 017 | 1603 | 0341 | 0166 | 0008 | 0034 | 0332 | 0325 | 17248 | 0.183 | 0076 | 1324 |
RbCe | 5019 | 048 3 [019 | 2819 | 5704 | 1873 | 7039 | 1436 | 367 | 068 | 555 | 473 | 101
TaW | 1574 | 0030 | 1258 | 2371 | 0143 | 1433 | 7043 | 5033 | 683 | 565 | %038 | 3064 | 600 15.63
KCe | 0042 | 0.0034 00072 | 00007 | 60738 | 00I04 | 00766 Lo.oe 0157 00045 | 00053 | 0.0001 | 00194 | 00050
ZdSn | 1109 | 5759 | 0624 | 5538 | 269 | L1290 | 0887 | 5778 | 059 | 0752 | 2346 | 1.0% 0,30@
s 16 7 18 » % 2 n B % %
K/Rb 830 330 60 410 3% 660 2095 190 2430 2970 260
RO/ST 189 558 23 Il 147 042 1.06 097 034 152 420
Mgt 19 110 1.40 120 060 060 270 160 160 150 760
Na/K ol 0.585 0.109 0.138 0637 | 06204 | 0119 | 0148 0649 0.019 0,059
Ba/Rb 3491 3457 034 2829 2629 10719 | 16049 | 0322 0.588 1838 1812
ED 8306 1488 5317 18.85 322 | 2637 | 480 n.82 1.0 [ 212 229
[ StRb 0527 0.179 0417 0903 0682 | 2382 | 0946 | 0252 2931 0639 0238
[RbCe | 0832 37 078 11.074 1480 0.821 0833 4428 2085 | 1958 389
TaW 0063 8318 2563 0169 3393 | 4667 | 4528 | 279 2574 909 11,667
[KiCe 0071 | 00044 00047 | 004 00088 | 00054 | 00132 | 00852 | 00537 00583 | 0010 7
Zi/Sn 0732 1423 0631 4197 407 0732 | 1419 | 0272 0,552 178 0.768
| L L S
Table 4: Major element content (wt%) of muscovite extracts from Sepeteri pegmatites :
1 2 3 4 5 6 7 18 9 10 In 2
SiO, 64.13 57.38 64.13 5740 ] 63.02 600 - | 6690 64.30 65.32 60.89 ] 70.00 72.2
o 098 153 0.39 265 'Ll.65 098 0.54 125 0.59 0.54 ] 0.29 0.78
AbOs 2744 21.67 28.66 29.60 28.84 2870 | 232 2847 29.88 31.37 21.30 24.28
Fe,Oy 434 18.31 248 3.35 2.06 245 5.05 - 1.77 077 4.62 3.10 1.65
MO, | 001 012 | 060 0.06 0.03 011 0.01 0.12 015 . | 001 0.13
MO | 037 027 [0690 [039 [037 024 [023 (039 [109 |00 019 017 |
C0 0.17 0.19 0.08 197 021 0.14 0.09 k 0.34 0.08 0.03 0.19 0.13
{NaQ | 026 0.06 238 408 3.09 010 | 020 023 124 2.4 4.14 0.04
KO |217 0.37 0.52 0.35 062 063 447 293 0.79 0.33 027 0.55
P,Os 0.14 0.08 0.05 0.12 0.12 0.57 023 019 0.07. 0.09 0.49 24.28
| Total 100.01 99.98 99.98 B 99.97 100.01 993 100.04 99.99 99:)5__ 100.01 99.99 00
13 14 15 1 16 17 18 19 20 21 2 23 4 125 B
SiO, 77.64 6985 | 6643 | 6459 | 6197 | 6885 | 6576 | 6481 76 | 7271 54.05 777 | 7045 | -
TiO, 0.18 0.19 0.19 024 0.88 1.52 0.39 0.59 029 0.19 0.58 0.53 0.19 -
ALO; 14.18 7310 | 2632 | 2835 | 2822 | 2634 | 2856 | 2420 | 2026 | 2030 3022 19.18 | 2588
FeOs 293 400 375 274 5.36 1.56 367 | 595 464 395 | 506 314 1.04
MO {060 {010 0.02 0.03 0.11 0.03 002 - {018 0.65 0.70 0.01 0.68 0.14
MgO 0.17 0.36 067 | 039 0.36 039 [025 024 029 0.17 017 0.29 1.9
Ca0 0.08 1.85 0.03 034 0.03 008 0.09 0.34 0.09 0.19 1.74 0.08 0.09
Na,O 3.19 0.10 1.09 121 0.26 0.06 037 207 0.08 0.10 323 0.06 0.05
| KO 0.98 027 1079 . )032 215 038 0.52 033 061 063 iﬁ 2.83 ‘().78
ons 0.03 0.03 045 053 041 055 0.1 0.04 008 | 0.14 023 0.19 0.03
Total 100.58 92985 |97 | 974 | PT5 976 19974 | 975 9.75 99.08 | 9.74 2075 | 974
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Fig. 6: Plotof Ta-Ga forpegmatite ol Sepeteri
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Fig. 8: Triangular Ti-Sn-(Nb + Ta) plot for Sepeteri pegmatite on the diagram of Kuster, 1990
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Fig. 9: Plot of Ta vs Cs for pegmatite of Sepeteri on the diagram of Moller and Morteani, 1987.
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Fig. 10: Plot of Ta Vs Cs + Rb for Sepeteri pegmatite on }ﬁe diagram of Gaupp ef al., 1984 ‘
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of Ba, Sr and Zr.
low when compared with other mincralized

Pegmatites of Nigeria. K/Rb versus Rb and plots of

Ta Versus Cs, ‘Fa Versus Rb also confirm the low-
medium tevel.of Ta-Nb mineralization potential
comparable with other pegmatites across the world

such as thosc of Noumas (South Africa), Silver Leaf

and Odd west (Canada).
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