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S VEGK lAH()N DISTHIBUTION AS A GUIDE TO MINERALYLAT l{)N IN N()Riii BASY
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L . ABSTRACT

R A study of the composition of vegetation from orebodied and wiorebodied arcas of northeastern zo1¢ of
Nigeria was carvied oul. Using speclroscopic echiiques, the following elements: magnesivpn (k1g), calein (Ca),

zine (€n), copper (Cu), iron (Ie), sitver (Agh, lead (), md\u’(i\’:) wnalybdenin (Ao), chiromivm (Cr), phosphoris

() and vanadinm (1) were confivmed presest in the vegetation. Chemical analysis of. \‘yslamr:l:cu!{v.wmphrd Irees
(Khaya senegaleusis (Desr) . Juxy and Azadirachta indica 4. Juss) of the family Meliacede showed that they

comtain Ca, P and be up o 103 mpdde- 3. However, the elemients Mg, Cu, Ag, Phy Ni, Mo, Cr and Voare fower.

INTRODUCTION

Obseevations bave shown that tocal but extremely corrastve eoviroumests ticar the roof lips of phisis can
exttach mineral sutlier well foexeess of what zxpxuscutlutc.ulll\'L\Lh,mm.zl kfutm(l,munq,, ‘)‘i-) Cole, 197H).
fiven the primasy silicate mincials can be bioken dowa and the componcats made available to the plaats.

Lead, fur examplcis an clement that is '\pp.ncnu\- tarpely munninh/m by pn_up:l.;mm arounnd root fissucs
of plants (Hhannct, 1928). 1 the amount of Ph in the soil solution is oo hu,h. the precipitated b compound
1 ~ apparently impedus the flow of solution, The tovic clemenis U, As dlld‘V.NLdp[)-llbl'“) precipilsted inthe root aud
- sten of plasts in the sawe way, ‘ . ‘

However, these slenents nonnatly occur in plants in lower concentration than in the supporting soil, {n
spitcaf this impoverishment, the peochemical paitern formed by the toxic elements may be a more Giithiul reflection
ol the commposition of the sait 1! l.m(s sowictimes act as mdzc.a(m.s of ore deposits and are affected by chcmicn“y
altered racks, :

Phe aim of this watk was to study the natuie and propeitics of the veget: umu fronms vavious orcbodicd and
unorchodied arcas of woi theastern zoncs of Nigeria, This is in order to usuhwluw‘xnlwmpnmimu of the plunis
to predict the secondary winerads in the oxidized zone deposits of the aveas, This work highlights the concentsation
ol some clements in Azadirachia uuhu. A. Juss and Khaya sencgalensis (Dest.) A, Juss bogh of (hc fawily
Meliaceuc,

et et

M/\'i'lii(lALS AND METHOBS
Sample wliu.lmu
The Tunily of plants Melinceae has been described as the mahogany Gunily to \&hmh belong several
impoit: wit Nigering timber trees (Keiy, [964). Khaya sencgalensis isa dry zone mahogany and is mdcly distributed
in the svananh regions. Azadivachia indica appos to be the only represcatitive of this peous in Nigetin, 1t is the
well-known neen tree, which is onc of the most mpastant frees of castern Tadia.
Stem-batks of peem and K. senegadensis were cotlected ot Kiraswvirand Puika, x‘vpruc-umugmcbudu,(!.ncus
Dastalung amd Maiduguri copsesenting mmuhmhul arens (Fig. 1),
‘The clevation of Kitaws sud Palka is 230 m (approxintely 700 feet) above sea tevel. This m;mpx.xplm
- height should not be construcd as a pentle terniin rather they aie tagged and cousist of o series, of sawtooth tidges
and steep-sided canyons: atising from sand deposition as a result of wind actiow. Maost of the rock suffaees are
blocked with desert varnish and pitted with swiall cavities. Temperatures in these remole areas of the fow desctt are
almust continuously about 45°C frondFebinmy to May, and itis notusual for the femperatine to reach 45°C in Jung.,
‘The vegetations ocenr fin breccinie sand seams at Kirawa and Pulka, aud they are apparcntly restiicted (o
a siall stope at aboat 5 m Jevel. The sten-barks of these trees were collected wraund the zones.

]

So fur as is known, o ore wiss ever mined front these arcas since these prospecting days. except fur the

'

periodic visits of miineral wHu,lms
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Fip. 1. Location of site from where snples swere collected in Botno and ¥obe Stites.

Lxpetimental proceduie
The dricd powdered stem-batks (m;, of cach sample) obiained from Kirawa, Pnlka Damatum and

- BMaidupuri were extracted by addumu orcomcmmlunlNOi and H202 (30% vAv 1:1), this dissolves the sample

This was folfowed by filtration of thi extract info a volumctric fask (100, mi) nsing ( nuu paper (Whatman GF /i
Fibregings 0.3() and the (ask was wade fo volume with distitled sater,

Phosphorus and vaaadium were dclcnmucdcolmm\mtmlly(il:mmnd ct al, 1969), Other elentents weic
}

determined by statnic absorption spectiopbotometer (AAS), using Pctkm Elmer modcl 5000 applying stascined
aclelitiosns methods,

The preparation of 0.06 and 0.05 moldn-3 standard buffer solutions at 37(C were carticd out usio
potassinm hydrogen pihulite and sodium tetraborate, The IV vatues were. mczmncd A 37(C with a cal ¢l
clectrode using this solution and | proscuted in Table 1. :

The amounis.of clements abtained fogether with the pil rcadmm werc used in COMICS progeat (Pertin
aud Sayce, 1967) calculations. The computer program was-used to predict the activitics of the clements in the
sarplos, The cquilibrium constant dats used ps input fo the COMICS program were taken from Siith and Mariclt
{1976) st Bapner and Scheuerman (1978). The sesults weie thase listed in the table. Samples from bedrocks of
Kiriwa and l’u!k.x wete freated as .abmc with pH measuicd .t soil .m.dwci for metal conceutration by AAS.

lle

RESULTS AND DISCUSSION

.lhlc 1 shm\slhu'\hm for the average clemental contemts for A, mdmd(/\).md K. scnq;.tlmm (8) frous
arebodicd and nearchadied areas of northeastern zone of Nigerin,

~The vatues Tor Ca, Za, Tie, b and P are between 102 and 103 mpdn-3. The amonits of Cain A and B for

~example (sce Table 1) at Kirnwa and Pulka me 1505, 1990; 1900, 1724 respeciively nad sl Damatury and Maiduguri

arc TR{O, 1RG0, 1820 atid 1780 mypgdi-3 vespeetively. These clements ave pruticutatly toxic fo plants.(Evan et &l
1951 Almcd and Twyais, 1953: Cofe, 19713, Such a pattern of orc metat distribstion may tend to supgest that
plads in the arid vone region, which prow during the shorl miny season, may be susceptible to toxicity by the
amonnts of these clements present. However, it isbelioved that a fevel is renched af which absorption from the soif <

is copsidered-to be reducad due to pm_c,mn'mm\ of their compmmdr. .mmnd rout tissue (Bvan ot al,, 1951 Ahmed
.md Twyman, 1953, Cole, 1971). :
T
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. Cole (1971) puinted out that Pb, as an clome, is ,mpuuuly Inegely mmobitized by precipitation in the
ssug of plants. Thus, i the quantity of Pb ia the snxl sulutions is too high, the precipitated Pb cumpmrmls
.;pp.m.ull) tmpede the fow of solutions and the plaat dics (Saucelliv, 1969, Sindeeva, 1961). lhmulu{dw DLKS
the begiuning of depositions of Phasd associated sinesid phiases, which extend down deep for somie way into the
fast gronnd.
fu these resubts CEable 1) the viilues of Cu at Kitowa aod Palka fur plads A and B e l(:ﬂ and 191 180,

192 mgdoe-3 as against the amounts obiatacd af Datataris and Mauiubuu af 72, 65, GO and 78 mgdm-3, Snmi w
pattecus are recorded for Cr, Zu and Ni.

The amounts of Cv [ur planis A aud B3 at Kitawa and Potka arc 15, 18, 18 and 20 mgdm-3, fov D.un.umu .

sand Madoguti the valuesare 13, 15; 19 and 08 mpgdae-3.The vadues of "Aand H&u VATHY knm\unmd Pulkaare 750,
Raty, B8O windd 1390 mgdu-), ImD.zm nnm.m«lMmluum(hc.unmmlsau.(a()() 780, 850 a1 Y00 sngdm-3, Amounts
of Ni for plants A and B at i aind Pufka awe 78,112, 91, 87 mulm 3 and Fur this clement at Damatinn and
Maidimguri the vatues aic 75, 815 64, B0 ipdine-d,

Cannon {1960) reportad that Ni, Ua, Co, Cr, Zaoand Ma ace all ,mm;,mmlu. ta Fe in plants. fixcenses of
these clemeats produce a deficicucy of Fe necessary in the fonmation of dxlomphyll with s resultiog discoloration
of feaves, 1 s possible that excesses of these mincmi-futaing clements ate ;ucscu( tn the bedrock (Table 1) beyond
the 5 i fovel at Kivwa and Pulka. Howay be ceaitled that thse vepetations were sestricted to breeciate sand st
at abiaut o stope of S m Level af Kicowa and Putka, These specics are appateatly ‘grows preferentiatly on fhe

Cwinerakized gronud withis Hwmited wens, but geew over non-niineralized goound in otwer regions in a wider range,

These plants may be used as local indicator olowing the abservition of Cole (1971).

Lag and Dolvikan (1974} ilso pointed aut that the sbsence of vegelistion cover rather thau its presence is
useful as an ore gaide. Fur these clements anatyzed (Vable 1), particulasty Ror ulununh- fhat are essential to plant
growth. tat is Cu, Fo, Pband P atabove § sidevel i fevel is ceached af which .nhsmplmn frous the soil to the upper
pats of the plants me considerably seducad so that the pland is nihealthy, defoniied o dies (Bvin ot al., 195);
Sindeevir, 1961, Sauchicttiv, 1969). However, in the bediock. the assuchiption of Fo with P amd V as mmcx s is
nofewemthy (L-llul(. of many deposits (Sindeeva, 1961). Depuosition of such uunpunusls can l:“"- rise lo
concentration of e of o1g prade. :

Tuble 1: Average clemental costent (opia-3) i dhe ash o’ Azaditachia indics and i\h.n) a &«xcg.tlu\s:s growing

in Putka, Kitawa, Damaini and Maidogusi, notthenstern Nigeria.

tilement Kitawa Fulka” Damatuin Muidugmi Kirawa | Putka
' A §] A 3 A 3 A B C by
Mg 1910 93U 750} 850 400 Y80 620 ‘)0‘() : {480 1640
Ca 1505 . 1990 | 1900 1720 1880 1860 1820 | 1780 333()‘\. 10530
Zn 1750 | 820 880G '13‘)() oGl 780 85() oug 1300 400
Cu 68 |1t {rso fi9z f72 0 fes {60 {78 {180 | oo
te : lﬁ()() 1430 ] 1550 1764 1963 1760 1020 | 1050 6.:15(}() 39000
Ag 55 fon |65 0 |0 o |28 |22 40100 .} 20000°
Pb 1205 j2(0 18 k75 125 "} 125 LIS 130 - 5200 l()()k)()
Ni 7% ! ilz~ o1 87 75 81 64 B0, 7000, | 5000
Mo 70 J7® Jes  fwo fos Jio so f3s Jeg' i
Cr s fis | s SR EE s 19 fos a4 40
po 1720 | 2020 2050 | 1970 | tsko | 1so0 | tesu 'f:fl_alﬁ'('» 230 | 1500
v 0 les |45 3 =3 <5 ND <5 |53 70
P |590 [6Ol 575 |85 [598 leoo {620 {at0 |6iu |53
. N_['i.: A Azdiraciia tudicn - B = Khaya su\&.;_,.‘lutsss '
Cand B = Average t,lunuu i contents mpdm™ ) of Kirawa and l’uﬂm bedrocks. .
)
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! ' CONCLUSION

I may be concluded that the clementology of Adndica and K soncpalensts cin setve s 4 tsehid | milde o
the mincrattzation of Kirwa and Putka, These compositions would bear a fultly stosple telationshily othat'm i
confent of the bedrock, To this extenl, somie Fe, Pb, Ca, Zn, Cremd 1 comalntng sccondnry tnfnerals aré expbeles
from these orchadled mens. o
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