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Abstract:The enviranmenial fmpoet and potential bealth challenges resulting from artisanal mining in
Shango ared of Minis, North Céeniral Nigeria was put imo perspective. The methodalagy adopied for the
ressarch dechades field work and lshorstory aoalysis. Reaultz of fisld obserention reviasl that mining
octivity: resndied in physical environmewind impoct such as fosd degradation, destroction of vegetation,
gragion of sails and degrading water quabicy) Fesules fram the labtratory analvses show that soiis are
cantwminared with ebmsents soch g Co (2T ppadl, Cl (06 ppmi, He {062 ppad and A { 035 ppod ood
Eenernlly. show highstans when comparsd so poblished stanchurd Tor upper continexzal eruat. While, Zn
(148 ppm}, N7 ppm), Mo (207 ppen, PhOSE ppomj, As (0.8 ppm?, Co (0055 pped, Mo (0,06 ppm),
and {1298 ppan) ace mted low B Hoe with (he pablished stsleal; sther determined elements soch as
Cr {378 pom), Fa (31 Ippmpamd Aw 2 ppm) ars high. These slemems caiv easily be shaorbed by plants
end subsequently sctiEmubite in their fxmes. Whenmich plants are eventially exten by mon;, It muy loed
1o differmt beallh problemns such a2 slow growth mie, liver amd Gidney problam High concemragion of
lagse elemmepis in plant tascs may caoses differen problems,
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Introduction the diversification. of countrics: ecoocary  and

Mining cun be deseribed ax the proceses fovalved
in the extmetion of miperal deposis from the
surface of the sanb or from bencaih ihe surface,
The explommtion of natum] resources of any bpe,
be it metallic, nonemetullic minerals and fossl
foels (petrolenm, conl and aoural pasy play
pertient nokes n the stonomis developamsnt of any
notion (Ako et al, HWH4) Thess includes; the
polentinl rise m the level ol .I'l.]nug,n 1:1.t:|m.|!|gﬁ
earmings aml gross  dormesiie . products of sueh
CiAntries, g activites may ultimately lead o

promusion of job creation in Both privae ol
puebdic sectors: To thes end, the impartance of the
endnlng sector can pever be over crplaszeed mwd
bns heeen published by seveml authors (Obaje ol
Abba, |9, Mwajioha, 2000; Obaje el .. 2005,
Arbisanal Mining @5 8 low resource, poverty
driven aml lecalized mbling oporalbime shene
appple, inexpensive focls and eguipmeni oee
utilized in the extroction of mmeral (Badshow 21
al, 19T This fype of minng 13 coimmcily
praciiced in tho poorest st ol a8 counlny.
However, & his been idemtifisd a5 mezns of
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Anafyzing the emaronmenial impavis and patemial bealth challenges resulsing from gold mining

livelihood adopsed primarily in rum)] oress (Velga,
2003} This tvpe of minlag B somelimes referned
b0 as “mformal sector”, which is wmally owside
the lepsl and sepulatory framewark {Arubike,
2001y Opafunsa (2000} repored hal, the
informil, LEnor ganied, unplanned ol
uncontrelied natare of dnisinal miming cm be
Vidwed  pegntively by govermmesis npa
environmentalis; sicply beesise of itz potentisl
for environmental demage, social disroption and
comiilees.

Artigarml mining i one of the mechanisms
by wiiich air, lands, s0éls dnd water are polluted
wnd  degraded {Ademoroti, 1996, Aks el pl
2004}, v oalss, has considernble’ effeet om the
ecosystem  and  bendiversity.  Furthermore,
wrtisama] mining may @ resnll 16 clearing of
vegetation whith reduces éssantial mutrbenls and
organic mufier of ibd mail. Thes, reducing
biological setivity and lesding 1o decreases in
productivity of te =il {Papdey  and -Kamar,
1996} The act of aniannd mining operribon
direczty or indirecafy affec bath the Living things
fincluding muman) and nop-livings things through
the phyeical and chemical modificasion of 1he soll
environmeni (Ramliffe, [ The ime QEM
concentration methods such a8 parming  and
shricing dufing: pmnta:ing pomes health proflems,
Adso, tomic malsrtials ae released i the
environment, pesing  hoge |eealth risk o the
mitvers,  dhels . Fomilies  and o the  bmansediade
exrmimam it {Aealike, 20015

Dlespite she imminent donges posed by il
irtisamsl miimmg scovity fo homan oand, the
environmentil somposents {laad, oir, water, sall
umirnad), it ha continued to spread due to Torge
niale povarty, especinlly, in thimd weild combrie
fike Afrlca. Lack of bbs, growing unemployinent
und ek of palities] will oo the pari of
govermmat 10 formakize the seotor. L adidition,
the other means through which the people mey he
nffeced include drinking  comaminatsdalioe
wider, food, imhalotidn of contommated duass, ol
ingestion of parbickes espeoinlly by children and
throgigh breast Teeding (Ako =t al _ TH4

Miming of polt hoe being left in the hands of
irtisaml miners. whe o doo 6ot have  enough
rezources and adequate equipment und technology
required for the minmg schivities Minng and g
environment porticulary the Shange ares saffer in
tee hamds ol nrtisamal miness. This work thersfone,
stufics the environmeminl problems nsocisied
wilh artisanal geld miniog in Shango g otk
field obscrations aed lsborstony analvsis-of 2ol
samplen

Materials and Methods

The method wied for (his research consiss of
ieldwark, mapping nod  lsboratory  nnslyses.
Duging the fiskdwerk, s0il samples were collecied
from the mined aedd dnmimed sites, Alse, Geld
abservilions were made to determine the phiysienl
environmental effect of the artisanal mimng. The
wrl samples eollected  were  furdher - prepared
befoes taking 1o the Taboratory where their troce
ehement omnlents wens analyred,

Fleid work

Ficld work wis carried ot within the Shango area
of Mimnn fo map e variows rock units underdying
the aren, Subsequently, the mapped rocks out crop
i il area wiene desoribed based an their caloar,
pextore and  fkeld  gelation  Punbermore,
representative soll  ssmples  were  randomby
collected from, the surfoce wsing o shovel from
mined and wnsmined ameas. Thede ssmples
collected were deseribed tased on their calour,
wxtre and caeefully put in polyethylene hags and

fabelod sccordingly. The poinis where samples

were collected. bn il Geld were plotied o ibe
base map i the appropriste lootions with the
belp of a Carmin Global postionng svstem
(GPE) A totnlol sl seil samples: were collected
anal wers used for geochemicnl unalysiz in the
babioratory. Doring the field woek, ohseraditn of
the mining site was dene s s to evaloste the
physicnl effect of the miming on the area.
Oibservations were ‘oqually made oo ihe
ngriculiural land - use becouse of the firmmg
activities going on in the area.

Labaraivry wirk

The powwiered samphas were snolysed for Traoe
clements  wripp  Xergy  Flirescence . (XIE)
machine, model: PAMabwical, af the Natipnal
Cieo-seience  Reossweh Laborntory (NGELY, of
Migerion Geological Survey Agency (NOSA),
tmdina, The software used [or the anatysis was
Millipal 4. In tlis method, abdul 10 g of éach the
s prepared samples was weighed into the sample
cupr . of the X-ny Fluoresoence machine amil
inalysed secording to the method described by
Exeaku (2001}, The mean concenirstion of each
element im the samples was compored  with
Wedepohl (1995} and Tayvior and MeFenman
{1985 averige concentration of elements in upper
conlinental crust. Values that correspond o fall
bedow the expected limit were accepied as safe
while values above the limits indicae very high
poircentrntions of such elemens in e seil which
can e serious enviroomentnl proflems 1o
plants and animals neloding man,

dowrmal of Degraded and Mining L el Misnagement
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Hesalis nnd Discussion L The schist has been indruded by the pramites

F . angl form sharp contacts s some places while
I ithetogy and fleld retation contnets i3 only inferred in oilher places. The
he sty aren eonslsty af two main mock Dypes pchist in more abandust than pranite and oovers
Ihese medode the schest amd e graniies {Figins nbout 1% of the stiady aren (Figure ).
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Figarel. Geological map and cross-sectbon of Shongo showing the rock onits in the sudy s
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Figre 3. Shows plolegroph-of schist being the dombrnd vock i dhe stidy mren They arc

eenerally low-

Iying Tight coloured with eharacteristic medium to coarse grained textare. Miner] components of te
tack consistof quurtz, feldspnr and mici. The schise & sHghtly wenthered and folisted Tha rock penerally
trend n WW-SE direction ond geoemily dips between 307 - 10° MW, These rocks mre jolnted and the
Foinds nre Alked with quarz veiis

Thee gramites eover bt 1% of the sudy arci.
They imeradesd the sehist ond are light 1n colour,
Textarally, they nre coarss praiped.  Mineral
eonstitvend of e rock consisl of quang, feldspar
nnd  mmspevite. The prantbes bhave  pob o been
nffzcted by weathering nnd are alightly joinled.”

Flefd phasrviiion

Feiarn the Facld obsevabion cwrisd mit, i wis
reverled thatl artizanml pold mimng in e soxly
oren. has Cresulield o pomerows | physical
emimnmenital Imppsis on the study environment.
S ol ik are highliphied below

Furnland reduction and lared deypredagion

It wis chaerved during the feldwark thst, the
ffect o sritsnal gold mining i the stuedy aren
hs led o destriction of the mimm] lmdscape &=
resull of sxemvatbon of Sodl using  shovel amd
tigpere. . Thix will further sxposed the wil w
erosion -z dhe landeover are removed dirlng mecl
extwvations (Figure 1), This; rediscimg firmiland.
Theey wyre ohseroed pockety of pits found b the
sty arvii. Tlese pits can be-setribiced i, o 1y
hawe besn cremted us o resuly BF the Tombied
artemnnl-mining netivity in the ar ( Figene 4)

Shangis | eree: Geldwirk)

Jeurnel gf Degraded g Mikingy Lol ;';;I'.;ergrm-g-_nr
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Anafyztmg the envirsimaenid mpacts and patamiield hiealth chatleaper Fexulting from gl miirivg

Fligure 4. Shovws the project student lnone of the pit created by the mining aetivities. This pit may become
o potentind reservoir for pollnted waler mnd dangerous habital for reptiles such as anakes which can caiise
Tar ey o mmn.

Destruction of Vegetnilon checked. Large smoigl of wepstntion hay been

. ks ot destrayed and this exposes the sail fo erosion md
The 1:'||'."-'||:||g| ol the sive fior mimie activities hng - i I E:
resilied by Toss of vegetation This iy farther ;u]:ka it \ansuituble: for ‘coop production {Figare
degepsraty into deforestation il not adegquaiely

[ '_i_‘F-'_-.Il I-l"' ..?g:l-
HTI" N W e

Figure 5. Fholegruph showing the effect of ks af vepesation on land {source, fieldwark)

Degraiing of water guallfy ibez shisdy aren (Figure 6). Water contamsintted 45 4
result of the gold minlog may pese humon health

KEine wasle may lnerease the 1ol salid lsad of R B e

water bodies which nffect the guality of water in

Jowedal of Depraded ond Mining Lavdy Wanagement [ [1a1
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Fijgure frshows a phitograph of o ardganad miner ponning gold in'the Shanpa River, This has tumed the
weater browsrand may Farther bead 0 podlution of the watsr, tos, posing treats 10 beah man and animal
hieatih, {Souree feldwark)

trecrckemintry of the soil samples

The resulis of the |.'|:I|ra-:-|:||Lr|:|I:i|.1r|. il elemenis i dhe
srlia af ibe sody ares along with the men
concenirations, as well ws comgariem with gulde

for Muiomum Allowable Conceniratiom in Upper
Contivental erust: Wisdepahal (1995, Tayler and
hokenman (195%) are presented in'Table 1

[alalel, Geochemicnl datn of the conceisrution of slementd (ppm) 0 soils fom Shanes arst compared

wilh-svemps eoneenientions ol ihe elements-in grmial rock

Element L L. 3 L4 LS L4 Mean  Woedepohal  Tayler  Status
{ppml Coneent [1995) i
ralkHm Melennon

_ y gy
i (EN - (R 94 e vl (58 17 ppm 20 ppm Livw
rr 0, [V 0.5 0F T {4 4 Z.0 ppm 1.5 ppm Liow
L] £ 7H k¥ Hi 2k 15 1 i 1.3 ppm 25 ppm High
i a0 i EQ 0. 16 & F ) 1866 ppren 20 pm Liw
Wn 3 W o &4 17F Mo 307 527 ppm GlHl ppm Lo
il .7 k¥ O3 09 ik 03 62 102 ppm S8 ppb Fligh
Ci i3 4 03 A 1.4 T (.55 116 10 ppen Low
% I i 1% B ) 01 0ls 02 0,16 |4 L= L
Hg LY LLL R 18 ) O LA 0. 1) SLFSG ppem A0 pph Eligh
AR 2% DI04 ode 2% 020 k303 RS S ppin 500 pph Eligl
Zr il v 212 7= iz 1 2R 237 ppm 154D e Lo
In n i2 Lk H 15 1T 4.8 52 ppm 71 ppmi Ly
Cr i 41 13 d i A0 37K - . .
Fe FJEE . ET3 3213 Ah IH] g 31 -
A (.2 01 0z - 0.l - 0l

SJongrrl ;.:,F,ng-gr'.qpi'.'.' ard Mirmy Lends Maragessem 1 Cieslb



Analyzing the emvironmental bnpacty and poterrial kealth challewpes rezidiing from gl minidng

From the Tesuli in Table | and the bar chart I
Figire 7, it was rewealed thal Pb range from
0.9%ppm o f2ppm wiwl has & mesan consentraltion
of 058 ppm.  Howewver, when the mean
congentration of Phoin the stwly prea was
compored  fo the averape crustal abundacee
dutermined by Wedepohal, 1995, and Taylor and
Mclenmam, 1985, it shows n low satus This
melicated that the concentration of Pb in the area
12 ool kigh with respect 1o crustal shundance. The
b levie] of Pl s the audy acea indicates that, the
artisanal mining i the ares bos ool reboese M into
the soil wmd thus campat be- copmected. Several
reports (WHQ, 1996; Hongu e o, 2KE5; Osher 1
al., 2008; Ako cf ol, 2014] stressed the fact that,
Fb bs ransported in water, food and soil and moy
et pcoumulnizd in planis tissess and anlmal®s:
lissave aoil may affect humdans who ent sisch plants
el aedmmal prodiscts. Pb content in fsod may also,
be doz fo air poliution 1E may gt inte: leman
Bedy or sysiem through food and drinking wates
{WHO, 1996} Ling 1 ol {2006) and Magnjyoti et
al, (2010} further reported that, Pbin bnman bedy
and plunts con comes brain and Eidney probiems

and affect plands morphology, growih and
phitoayniletic processes.

The resill oo Table | and Figure 7, shows
that, As concenieation m the soil rangs from
0. 7ppm to 0. 2ppm, with and & mean of 0.4ppm,
when compared o sandards, il has o low slaties
Ako ot al. (2014) reported that Arsenic pess o
ibe food chain Hwouph fhelr accumulstion in
plasts. 1t causes cancer and death Fom resplesiory
o cardicvnscular failaee in buman, T plso resulis
in change of skin colmmtion. However, fom the
Ondipgs of iz work, bas o low stans with
respect bo crustal sbundence. This implics that, it
ioes not pose any immediate beadth risk o the
mining enviromment of shango.

(O i and Mo rnged: from 32 ppm i 20
ppm, 16 ppev o 2 ppen, 320 ppm te- [65 ppm
respeciively, Also their  respective  nenn
cansenlrations are 277 ppm, .17 ppm and 207
ppin Howewver, compared with erestul ohundance
determined by Wedepohol (19925 and Tayler and
Blclenman [TURS], they show high, low and bow
stahis respectively.

Mean Concentration of elements inShango
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Figure 7, Memn eoncemration of ebements in the solls In Shangd area

The results la Takle | have shivwn cleady fhat, the
fean concentrE of Ci b8 kigher compared 16
the pubtished cnestal avernpes. Cu is an imganast
miceomutrient for plang (Themos e al., 19%8), It is
cedenbinl b lew concemiration bal hazardoies i
prlomis, animols zad Dumean ol excessive Tevel
Apcirding o Ako of ol (2014], high hgeston of
O Jeads to liver and kinlney damage. 1 shoms
divwn the growth of plamty and  couzes leaf
chlotosls (Lewis et al, 20001} Cuo conlenl is
penerally  high with highest condestralion ol

locatian & in the stody area. Ol Cooosd Mo
ranges from (LY ppoo o 003 ppm, 1.0 ppm to &3
ppm, (b2 ppin to (R16 ppm respectively. Their
mm concentrations are 06 ppn, 035 ppm, 0,16
ppm respectively, Od has a high stats, while Oo
and Mo have Brw status regpectively, The reseancl)
dlwws il medn concemration of Cd @ higher
compared to the putlished crastal concentrations,
Crogs prown in soils with high Od copcentrstion
leadd to ehlorosis, brownmg of roats ansd death of
plants (sanita i Toppt sl Gabbeelli, )59

Jdowrrrral of Depraded and Minivg Landy Mevagement
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Wojcik ond, Tuliendorf, 2004; Guo et al, 2008),
Ako ot al. {20043 also repaated in thelr work that,
in foman, soures ol expasiere is throagh ngestion
of food and water and inhalation of dust, High Cd
concenfralion  may  Couse  kideey  damage.
Clenerally, it was observed that Cd concentrtions
in all the smrpled focalions are high.

Hg, Ag ¥ and Yo mnge from 0.9 ppm 1o
0.4 ppoy, G456 ppm o 0,20 ppm, 212 ppm o 78
ppm and 27 ppm 6 8§ ppen, respectively, Their
reapoctive  meE  comenimtlons pre 063 ppm,
0305 ppm, 1298 ppm, 4.8 ppm. - Afler
conpuring with Wedepohsl (1995} and Tavkor
and Melennum {1483, Hg ond Ag have high
geatus while £r and. £n hos bow statas respsstively.
Hg oceurs puturaliy in trace guantity in the eanh
orast (Covn-Boniesings of al, 2004), Bereas el al
{2003} reported that mining of ore expose human
ie meereury, Mercury  contamination i passed
through food chain fo human, 10 s e o the
reproductive and nervias systeny (Fromkin of-al,
2000, High Hg confent infsrmapt metabolism in
plonts (Messer et al, Z05),The result on Toble |
indicntes thif, the mesn concentmiion ‘ol Ag i
higher eongrared o the  puiblished  cnastod
sverapes. Ak et al. (2014) reported that, Ag gets
imto Ty throuph inipestion and nholaton O,
Fe anmil Au rmbge from 61 ppmote |8 ppm, 38.2
ppm e 273 ppm, O3 ppmo b O  ppm,
respectively. Thekr menn concentmisons ane 374
piom, 31,1 ppmeand 0.2 ppa espectivedy.

Conclusions

Artiganul pald mining is 8 means of livelibood
adopted in parts of Shange ares. The resennch
preliminarily. conclades that ariis=and gohl mining
pctivities are harmibl 0 plusis, aviealy, bammn
dod the envionment whers sieh sctivities are
carried outl Some of the phynical immedisie
enviroameninl probloms in the sdy are o |l
degradution, lsndscape demruction, deforestaiion,
wil eroslon and oz of sml gquelity i
depridation of woier gunllty. The nesuli ol
chemibeal unntysis of the sl samples shows thal,
L Cd.Hy, smd Ag are high while Ph, Az, Wi
Min, Cioy, Mo, Er i Zm ane bow when compues] 1o
pblishedienblished daty for concentrations of
eléments  wilhin 1he  upper  continental cros
Artisanal mimng petivitles have the poeatial to
introdisce dhese glements ot the environmen
These elements with higher concentration maoy
coidse polentinl o planis anbmal asd bumase
Most especinlly, I such plasts ke eabén by nan,
they sceumidlate in the tissees and ton lesd 1o
dilTerant health prohlema
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