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Abstract
This paper seeks to examitiee socioeconomi@nd environmentalmplications of traditional gold miningin Sudan withspecial
reference t@erber locality, River Nile Statel'he investigation ibased on fieldwork conductéd April 2013
The man findings of tle research arethat, 93.4% of the minersovered by the surveare male (2040 years)of employable age
seeking to pull out of unemployment and povektithe main regions oSudanconstitute a large reservoir of unemployed your
people who are willing to migrate to the gold mining argaspiteof the harsh livingconditions, andhe low earning of between4f
USD per day As the mining areaare remote and located away from the populate@mtersfood suppliesas well asdeficienciesin
basic services which adds to the implications. The fact that, traditional gold mining depetite use of mercury and cyanide in th
process of prfication make the miners vulnerable to infectious respiratory diseases including cancer.
The pagr suggestan actionplan to promotetraditional gold miningto make itmore contributive to Sudénsconomy and to the
environmenby reducing health hazards.
Key words gold mining, migrationjmpoverished workersnercury,ecological degradatiorinfedious diseases
INTRODUCTION
Since ancient timegold wasone of themain reasotehindmigration In thelate nineteenth centutie gold rush reached its highe
level worldwide(Raymond 1999. Sudan famewith gold dates back to prehistory as welsarcheologicahrtifacts recovered from1
ancient tombsAlso gold was one of the reasons of Tuikgyptian invasiorin 182Q as the country was known for its rich gol
mines Geologcally, gold associate withasement complex rocks igheous, metamorphiand sedimentargrigin (Whiteman 1971)
The lower mantle of igneous rocks of Donite and Harzburgite contain chromium and platinum in Ingassana and Red Se#hHill
Nuba Mountains. Copper, Nickel, Platinum of Kambalda type associate with GabbrdgtRer@nd Harzburgite rocks of Ingassan
Wadi Amirin Darfurand Onib area ifRRed Sea HillsAlso, gold associates with acid volcanic rocks of Ariab area of Red Sea H
the eastern parts of Ingassana Hills, the Nuba Mountains, Hofrat Al Nahas un,ad eastern Wadi Halfa, and Gabgaba Wadi
northern Sudan (Embassy of the Sudan in South Africa, 20@&¢ologic studies have indicated the variability of mineral resour
of Sudan, though the deposits that have been discogerddr correlates wh deposits in adjacent countries renowned for gre
mineral wealth (Abdelgadir, 2012).
The first gold amalgamation activities in Sudan were done by British-ssnalé mining companies in Red Sea Hills and Northe
Sudan, when they were intermittentlpevating during 19040s (Ibrahim 2003. Recently, gold mining is found in 14 states ¢
Sudan(Figure 1) Operatiors was carried out b®1 big companieand590 smallones prospecting for gold in 106 sitgehartoum
Journa) 2013) Work in gold minednvolvesthe use of simple manual toa$ shovels, pickaxes, hammers, chisels and pabsth
surface and underground environmelifgyee et al 2003) As a result of secession of South Suda2011and loss of petroleum
money which contribute 50% of the GPD, the contribution ofgold to national economy has come at the right time to save
economy from collapse. Bg014, traditional gold mining contributedb@ut 90%of the gold mining industry in the count($udan
now, 2014;African Mining Brief, 2014).However, regardless of suameconomicgain traditional goldmining has negative ingets
on the health of minerdocal, and a miner level§he purpose of thipaperis to investigatethe socioeconomiand environmental
ramifications of traditional gold mining in Abediareathe River NileState and to suggest planof actionto mitigate the negative
impacts
THE STUDY AREA AND FIELD METHODS
The study areds locatel in River Nile StateNorthernSudan Fig.1), coveringan area of 122,12%m? and a populationsize of
1,000,000 estimates fo2006.The mostprominent geomorphic featuie the Statés the fifth cataracof the River Nile (Stern et.al
1997). Hud depositswhich appear east of the Nile between Khartoum and Beslwch represent a type of lacustrine depositig
during Oligocene. lis covered byNubian gravelwhich iscovered by basalt resudf from more recent volcanic activityThe study
areais spoted with rocky deserthills with reachingmore than 1000n in elevation,crossed by Atmour vallewhichis considered as
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part of Red Sedlills, (GRAS, 1995)However, Bayouda desert is an area of rocky sandy desert composed of basement rocs jtnd la

fields associatwith Cenozoic andinder conecomplexes datg back to Devoniamge The majority of the remaining of Bayoud
desertis a rocky sandy desert with scarps and plateaux of sedimentarydaitigto the Mesozoic separated by open sandyins
known asQoz Bayouda formation includes Abisol, Kurmuk, Rahaba, and Abuharig series. Auharig series was distinguished
(1979) beloning to the grey Gneisses group, while the first three belong to +sedimentary group. Thiarmation of the River
Atbara to the south of the study areabiieved to haveccurred duringhe Mesozoic All these geologidormations have witnessed
gold excavatioa Temperaturgin this arid area rise up t60° C during thehot summerfalling to as low a’ C in in the winter
season.
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Figure (1): Location of the study area 5
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METHODOLOGY

The fieldwork wasconducted inApril 2013 in Alebedia areaBerber Locality in the River Nile Sta{&ig. 1). Two groups of gold
workers were investigated. The first grodgalswith excavationcolledion of stones and gold piegess well astone crushing and
packaging Photographl). The second grougeak with stae grihding, washing and amalgamatiorof gold (Photograph?). The

number ofinterviewed inthe first group was 35ndividuals andin the second group wa5 giving a totalof 60 individuals. The
authorsbelieve that due ttack of official data of traditional gold workens theseremoteareaghe sample is likely to give important
indicators as to conditions gold mirers who were inteiewed They were interviewed according to their accessibility dutirey
time of the fieldvork (nonprobability sampling procedure). The questionnaire includeidesmmomic characteristias individualks
includingmedical and water services, work enviramnttogether withviews towards solving the current problems.
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Photgraph.1l. Gold Excavation

By: Wadi and Alredaisy (2013)

Photograph. 2: Gold crushing

By: Wadi and Alredaisy (2013)

RESULTS AND DISCUSSION

MINERS’ SOCIOECONOMIC CHARACTERISTICS
There are two types of workers, those who work individually and those who work under the umbrella of an investor, g
investors, orcompaniesThose in the aggroup morethan 60 formedx 3.4%, while those less than 3@ars and more than 60 year
were 6.6%. The fact that 66.7% of the workers in the age gro®® 20indicative of widespread of unemployment among the yo
(Table 1),and (PhotograptB). Nearly half of the miners (47%jyereinvolved in mining activities for less than 3 yea¥sfor 3- 6
years, and another % for more than 6 years (TablEhBtotal numbeof jobs in the mining areas is put®#0,000 of which 95% are
in traditional gold miningsector in addition to 150,000 jobs have been indirectly created as a result of increasing mining a
(Abdelgadir, 2012). Traditionaold mining in Sudamabsorbs about 5 million miners and other workers of accompanyingvjbile
those affected by this activity are estimated atnillion people (Sudanow, 2014Yhis issimilar to what is happening in many,
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countries wherethere aremore than 15 million peoplecluding somethree million women and childrenho are involvedin smalt
scale gold mining in 70 countriesoand the worldUnited Nations Environment Program

Photograph 3: The traditional gold miners in the study area
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By: Wadi and Alredaisy (2013)

Table 1: Miners’ socioeconomic characteristics

Characteristic Groups Frequency Percentage

- <20 Years 2 3.3
2 5 20-30 Years 40 66.7
<E 30-60 Years 16 26.7

> 60 years 2 3.3
S o < 3 years 24 45
25 € 3-6 years 17 28.3
== > 6 years 16 26.7
= o 250-500SDG 12 20
S>2uw 9( —~ | 500-1000 SDG 26 43.3
2= =E30 S 10m0SDG 22 36.7
5 Idle 1 1.7
C;> £ Student 24 40
o o Worker 31 51.7
T3 Trader 4 6.7
— Khartoum State 37 61.7
P = Central State 11 18.3
Feliet Western State 10 16.7
a O Northern State 2 3.3
= - llliterate 5 8.3
g§_88 Basic 23 38.3
3882 Secondary 14 28.3
Wo'Sa University 18 30
. © . 4 Single 39 65
2 &= — ® 9 \arried 21 35

Source: Field work (2013).

Monthly income of the majority of gold miners (43.3%) ranges betweerl800 SDG (Table 1), which equals-620 USD or 24
USD/ day, while 20% of them ear@-1 USD/day whib mears over 60% arainderthe povertyline. However although (36.7%pf
the minersearn more than 4 USD /day, thase not far away from the poverty lif@hotographt). The financial situation of the gold
miners are similar to those of a large propartad Sudanese (46.5%) or 14.4 million who live below the poverty line accordin
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national family survey in 200@Ministry of Federal Education, 2014Jhe same report clarified 75% rural people are poor, whjile
urban poor stood at 26.7% addition, it s indicated that in Sudatthere are more than 60,000 impoverished miners, wdrd in a
hard desert where the basic services is laciteuters, Khartoum May 2013kold miners in Ghanatatedt hat “t hei r| wi
and difficult and they will not datiif other viable alternatives asvailable fot h e m” (S a nmfusénilay situatidriis2eported
in India indicating low earning ofmaltscale operations (Joe, 201Regardless of thlow income of traditional gold miningreas
gold minersare abé to support their familieHeemskerk et al. 20035ome of individuals in the gold mining industry are wel
educated including university graduates who failed to secure decent job after gragitattiern).

Photograph 4: Poor and impoverished miners in the study area

By: Wadi and Alredaisy, (2013)

At the local level, monegeneratedrom traditional mininghas activated business and basic services in mining areas ba% 1%
documented by Anja (2014{Hordofa, et al., 2014),(Photograptb). In addition,gold mining activities have a negatiimpacton
traditional farming and animal husbandry which came to be abandoned by young(p@oateet al. 2011).

Although traditional gold minersire considered as impoverished worke®udan gained much fromie industry by increasing
activities Production of gold from 34 tons in 20¥8ached4 tons in 2014 African Mining Brief, 2014. Suda witnessed an increase
in mining exports from 140 million USD in 2009 to 200 million USD2i010 (Abdelgadir, 2012), a situation might $imilar tothat
in Botswana where mining constitutes around 60 percent of GDP00KIsaksen et al., 2004; Lange at 2005), and Mali where
mining’s proportion of GDP increased steadily f rsnmheseldeep [per
mining has become increasingly prevalent as a source of income and employment (Project Amaz&)nieh@old rush in Sudan
has also resulted in massive migratiarsch triggered conflict over the land ownership in the recipient aféasan, et al. 2011)As
a consequence, conflicts between communities and mining operators over land use rigbsnasa in many regions worldwide
where for example surface mining in Ghana had resulted in deforestation and substantial loss of farmland within minsgneorces
(Vivian, et al. 2011).

Photograph 5: Accompanying services to traditional gold mining in the study area

24/04/2018 13:20

By: Wadi and Alredaisy, 2013

http://www.abrj.or Page 5



http://www.ambriefonline.com/author/david/

American Based Research Journal Vol-4-Issue-7 July-2015 ISSN (2304-7151)

Although Darfur and Kordofaistates aregeographically remote from the study area, nearly takbnethird of the worlers came
from there Fig.1). This is an indication that theesternstates sufferfom widespread unemployment. Howevalthough the study
area is within the Northern State, migration to mining areas is limited. This is so, because traditionally people ofi¢he State
migrate to Gulf Arab Counties rather than migrate locally.

Neaty 1/3 of the miner@reuniversitygraduate®r those who haveompleted secondary educatiamdicating lack of jols for young
people.Also gold workers include thoseho have completed basic educationpther school leavers (ten than 20 years of adw)
may be classified as child laband aged less than 20 years could be considered as school leavers and /or chiithdaihdB% of
traditional gold miners in Sudan could be considered as school dropout (Ahdath Newsletter, 2012). Acctired Bduation Office
of Abu-Hamad Locality, River Nile statspmestudents left their schooteeking jok in the gold mining arede help their relatives
financially (Tahani, 2011)Poor families do not have the financial means to pay for the education aftiheien.

The light concentration of the young m&le gold mining areas for long period make the woskannerable tchomosexuality HIV
infection, andncreaseof criminal actyHordofa,et el. 2014).

In general, HIV infection or excessiacohol and tobacco consumption tended to exacerbate existing health problems of gold miner
in Australia, North America, South America, and Africa (Eisler, 2003).

MINERS’ ENVIRONMENTAL HEALTH CONDITIONS

Table 2 depicts that, wkers consumeinsafewater which is insufficientin amountand expensive, givingse to multiple health
problems This is particularlytrue in Sudan whereonly 67% ofthe populationhave access to safe drinking water (Natibtaster,
2010) However,even those served mjeanwaterdo not get40-50 litersper day per persoas stipulated by WH@WHO, 1983.
These deficienciem quantity and quality of water in the mining areas make the workers exposedetowashed and water born
diseases such as diarrhea, dysentery, typhoidchaoktra.Since gold miners do not have access to piped water and are ther
served bywater vendors, the risk of contamination become extremely(Rigbtograpt6, 7, and8), and(Alredaisy, 1993.
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Photograph 6. Traditional gold mining in Darfur

By: Wadi and Alredaisy, 2013

Photograph 7: Water distribution using containers
in the study area
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Moreover, food unreliability, unaffordability, and unavailability, with reflections of susceptibility to food deficiency diseg
infectious diseases, andorbidity are wide spread in the mining ardaable 2) Deficiency to micro nutrients might subject miner
in the study area to hidden hunger, which represents the most prevailing form of nutrition deficiency diseases in Ul W& (
2008). On the other hand, nutrition insecurity miners mightexposethem to protein — energy malnutritionIn addition, good
nutrition requireshealthy environmentvhich isnot available becausemining areasgackingto adequate war servicesfood supplies
andbasic medical serviceandsuffer frompoorliving conditions(Photograpl®), (Table 2)Theseconditions put gold minersnder
hazardf infectious and communicabtiseases, such as respiratangdgastrointestinatiseasesfever, and ralaria Table (2).

In fact, health problem@&amongminersare worldwide phenomena spreadAinstralia, North America, South America, and Africa
Including frequency of cancer of the trachea, bronchus, lung, stomach, andinierased frequency of pulmawyatuberculosis
(PTB), silicosis, and pleural diseasesreased frequency of insdebrne diseases, such as malaria and dengue feiseinduced
hearing lossdiseases of the blood, skin, and musculosketststem All these helih complicatios decease life expectanayf the
gold miners(Eisler, 2003)The outbreak of yellow fevein SudanOctober 2012n general, and iDarfurin particular,wasfound that

American Based Research Journal

By: Wadi and Alredaisy, 2013
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Photograph 8: Contaminated water due to

Mining processes in the study area

w24 /04/20l13

By: Wadi and Alredaisy, 2013.

Table 2: Miners’ environmental health conditions

e Unsafe 12 20
§ g g Expensive 34 46
= @O Insufficient 14 23
_— Unreliable 15 25
82 o Expensive 31 35
L 38 Insufficient 24 40
= @ Clinic 7 11.7
S8 Dressing point 5 8.3
3D e Shop 35 59.4
23 Urban areas 13 21.7
Respiratory 10 16.7
S g Gastrointestinal Dis. 1 1.7
< Z Malaria 6 10.0
ES Fever 1 1.7
oo Insect bites 1 1.7

Source: Fieldwork, 2014

18% of therecordel caseswvorkingin traditional gold miningarea (Elhassan, et al., 2012).
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Heal t h r ec or dsCentrdl Hogpital whidhaisnanel of the main hospitals close to the study area, received 107 ca

Ses O

undiagnosed fever from gold mining areas, in addition to some cases of cancer and respiratory diseases (Abu Hamadpﬂahtrjrl Hos
I

March 2011). Cancethatwas diagnoseth the hospitalis due to the usef mercury and cyanide for gold extraction by these g
miners Mohammed, 2008 Mercury goes into the human body through inhalation or by eating polluted food or aradétr was
found that 48% of minersblood affected by mercury compoundashri, 2012). Mercury cause health problems, which may appée
for years later whichinclude brain damageidney failure, skin and eye problems; and dysfunctional neurological developimer
infants and children (Wilopol, et al., 2013).

In fact, the quick and dirty production process of gold amalgamation emits mercury into the atméosfestudyarea It was found
that, the smallscale gold mining is responsible for 37 percent of glabercury emissions and is the largest source of air and W
mercury pollution (nited Nations Environment Prograr@01). Such emissions might also seeped into soil, water bodies
agricultural fields similar to the Amazon Basin where the releastaafe concentrations of mercury through mining inhibited plg
growth and animal immunity, resulting in the death of flora and fauna (Project Amazonia, 2006).

Photograph 9: Huts use traditional building materials in the study area

By: Wadi and Alredaisy (2013)

The serious problem is thahereare no restrictionsr awarenes the process ofisng of mercuryand cyanide RhotographLO).
Furthermore, thdieldwork investigation revealedhat, the amountof mercuryusedexceed the permitted levels of one part p
million (p.p.m,) put by World Health Organization, or two p.p.m. put by the United States Food and Drug Administration é¥iv
al., 2011)

Photograph10: Gold amalgamation using Mercury in the study area

By: Wadi and Alredaisy (2013)
Dust resulting frongold mining affects neighboring communities and soil erosion around mines (Vivian et al. @814hing and
grinding from traditional miningireas has a direohpacton the environment (Nur Rafidah, et. al. 201Phe exposure of traditional
gold miners tahedustmight explain the resistance of these exposed to drutie study areéPhotograph 1)1 (Reddy, 2005).
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Photographl11: Dust pollution caused by rock crushing in the study area

-

By: Wadi and Alredaisy (2013)

Such dust resulting from mining activities increases the risk of TB infecfioasldition,the desert conditions of the study arearéhe
is a risk of SurStroke when temperaturexceeds50® C during summer, and even more when digging takes plaaedapthof 40
meters below the earth surface

CONCLUSIONS AND RECOMMENDATIONS

The main findings of this research are as follow:

1- At the persoal leveltheworkerat thetraditional gold miing areass impoveishedsincehis incomeis low, andis subjected
to all sorts 6hazardsandinsecurity.

2- At the national leveltraditional gold mining hagenerated incomand contributed tothe GPD but led to public health
hazards; increadeschool dropout and child lab@s well as other social ills and environmental degradation

3 If the conditions in the gold mining areas are to continue unabated, seriougsmo@mnic and environmental problems wi
persist unless an action plan is formulated to control the negative impacts

TOWARDS AN ACTION PLAN TO PROMOTE TRADITIONAL GOLD MINING IN SUDAN

Based on the main findisgf this research, it is clear thdte actionplan should basicallyork to achievehe workers r itog h t s
obtain basic services as well as protecting #red protection to work environment through legislati¢fiy.2). Promotion of
traditional gold mining will be the outcome of the interactimtweerthesedifferent integrated effortsothatmining activities will be
more contributive to Sudamwbrkkersanceovitomment and | ess har mf ul to t
National Government Policies

National policies shoulfocus on protection of miningnvironment andvorkersthrough legislations and sup throughadequate
financial budgetsSince there are two types of workers, those who work individually and those who work under the umbrell@ of a
investor, group of investors, or companissich national policies shoulgupportthose who wdt individudly through micro
financing enhancement of local authorities to provimiesc servicesand public awareness of dangers of working individglty.2).

Figure 2: A Proposed action plan to promote traditional gold mining

4 , h

vyGovernmen Policigs ]:

A 4

[ Protection?of Workers Protection o{ Environment
L Legidlations J I Suf}port
Follow up and re/pz)rting Facilities provision

Awareness Y Execution of Policies
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Source: The Authors.

For those who work under the umbrella of an invest oouldbg
throughlegal contracts étween partners to avoid a workesights violtionn guarantee the wages ahdalth insurance; ptection
against work accidents; amdmpensation in case of death or handit@gddition, he government could enter as a partner to supg
small companies or welff investors,by opering Gold Boursein centralmining areas to buy gold directly fromdividual workers
and investors ircurrentworld prices.

National policies should work ultimately to protect the environment against any harmful practice such as use and disp@seat/ of
and cyanideunauthorizedexcavating and removal of natural flora, threatenirigerebywild life. This could beachievedthrough
legislation and provision adn investment maof gold in Sudan similar to those of gas and oil. Concession areas of gold shoy
distributed to individuals, cooperative societies and compaRieszision of lasic services and protection of environmshould
include alsoprovisioning ofadequate water suppand medical services; security services; housng;r k er s’
andother related sanitary servicéhis should be accompanied by public awassof dangers of unprotected use of toxics; collap
of mines;and all other expected natuthteats and hazardsy usingbothsocialand massnedia

Furthermore experience of other countriesin sustainablenanagement of gold mining activities shoudd put in mind to avoid
negative impacts

Enhancement of roles of local authority

Local authority or administrationshielded by these nationalolicies should be inthe field to secure both workers and th
environment. Local authorityhould be the immediate body to sthkeholderin gold miningareas, to execute thosational policies
Awareness of workers about their rights and how to conserve the envirommeat,thenational levelfollow up and reportingf
situation in goldmining areagy are also extremely necessary

Guarantee for the achievement of the proposed plan

The plan underlinesooperatiorandcollective work of all those involved in traditional gold nmgj includingthe Government, local

camps|

ort

14

authorities, companies, investors, and individual workenge plan also advocates and commitment of by the authorities to protedt the

environment of gold mining areas as well as having easy access of workers todudaldsf
To sum up one can say that, the government should be more concerngdowittionof the work ernironment and provision of
services, protection of natural environment rather than collection of taxes.
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