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The Impact of Total Quality Management in Achieving Competi-
tive Advantage

(Case study the Sudanese Electricity Company 2023AD)
Dr. Amirah Nasser Alsalem
A.Amani Suliman Ahmed
Abstract:

The study aimed to clarify the relationship between customer sat-
isfaction and continuous improvement, as well as work teams, senior
management support, leadership, training and achieving competitive
advantage. The study followed the descriptive, analytical, inferential
and historical approach. One of the most important results of the study
is that there is a strong direct relationship and an effective role for total
quality management in achieving competitive advantage. The commit-
ment of departments to involve employees in decision-making process-
es related to their work contributes to achieving competitive advantage.
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Not encouraging employees to create sessions to generate positive ideas
that benefit the work process is one of the biggest obstacles to develop-
ment and achieving competitive advantage. The study recommended a
number of recommendations, including the necessity of departments’
commitment to involving employees in decision-making processes re-
lated to their work, the importance of training, qualifying and develop-
ing employees in a manner that suits their needs, following modern
management systems and following a modern approach that suits the
changes occurring in the world.
Keywords: Total Quality Management, Competitive Advantage.
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Application of the global ASYCUDA program and its impact on
the internal control system in customs institutions
(Case study of the Customs Authority - Customs Administration
in Gedaref State - Sudan 2022 AD)
Dr.M arwan Albushra Altayb
Dr. Asaad Hassan Abdelmahmoud
Abstract:

The study dealt with the application of the global ASYCUDA pro-
gram and its impact on the internal control system in customs institu-
tions. The study problem was represented in the General Administra-
tion of Customs’ reliance on modern technologies in its accounting and
administrative work and ignoring the internal control system when car-
rying out customs work during the period in which the global ASYCU-
DA program was implemented and not specifying the party concerned
with the electronic internal control process in light of the work environ-
ment with the global ASYCUDA program. The study aimed to identify
the global ASYCUDA program and its impact on the internal control
system. The study followed the descriptive analytical approach. The
study community represented the employees of the Sudanese Customs
Authority, while the study sample represented the group of employees
of the Gedaref State Customs Administration. To collect the study data,
a questionnaire was designed, and the data were analyzed and hypothe-
ses were tested using the Statistical Package for Social Sciences (SPSS)
program. The study reached several results, including: The application
of the global ASYCUDA program in customs institutions led to reduc-
ing and limiting errors. The lack of sufficient familiarity of workers in
the field of internal control with the work environment of the global
ASYCUDA program. The global ASYCUDA program requires compe-
tent, experienced and highly qualified workers to carry out internal con-
trol work in a computer environment, which is not available in some
departments. The study recommended several recommendations, in-
cluding: The interest of the Sudanese Customs Authority in holding
training courses to qualify its cadres on the use of computer technolo-
gies in internal control in all departments, conducting scientific and
practical qualification to provide the appropriate cadres to use internal
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control in customs institutions, and working to overcome the material
and technical obstacles that hinder the application of the global ASY-
CUDA program in some customs departments.
Keywords: (asycudaworld - customs — customs data - internal con-
trol-commercial competence )
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Study of the problem of variance difference in the multiple linear
regression model with application to the consumption function in
the sudan during period (2000-2022AD)

Dr.Mutaz Adam Abdalraheem
Dr.Suliman Khalifa Mordas
Abstract:

The study aimed to reveal the problem of heterogeneity of the er-
ror term variance in the linear regression model using the ordinary least
squares (ols) method based on some statistical method in light of the
imbalance of one of the multiple regression analysis assumptions ,
which is the stability of the error term variance .the study also aims to
address the problem of heterogeneity of variance and reach the best
results and recommendations that can help researchers in the field of
economic sciences to reach the best standard models and also economic
decision makers in drawing the best economic polices .the study as-
sumed that the variance of the error term for all data is not constant ,
meaning that there is the problem of the variance difference in the vari-
ables of the consumption function in Sudan during the period 2000-
2022 and test were conducted to detect the problem of variance instabil-
ity in the consumption function in Sudan using the (ARCH)test and
after processing by dividing the original data by the square root of the
variable responsible for the problem of heterogeneity of variance (dis-
posable personal income) the model has become highly efficient in
estimating the consumption function in Sudan during period 2000-2022
but it suffers from a weakness in predictive ability due to correcting the
model from the problem referred to above , and that there is appositive
and statistically significant relationship between consumption and dis-
posable personal income ,and this is what the study confirmed that the
value of the disposable personal income coefficient is positive and its
probability value is less than 0.05 thus accepting the alternative hy-
pothesis that states that.

: dwoudd|
Olaghil O GlasYly ssladyl ol § daghl Cod Ll as jluss¥l dodos pisy
dl 835 ISy OULII IS pus Al @ Jiad dealal GLusyd s pois -l dpisl
0=l OLS susbl JasiYl g3g4 dde pofy ) Olud,dll eal oy doymo b gl

n 02025 ujlo - 21446 Loy - pilell aaell- &dubill Silwljall oflal dlao




alll e uapo aada plodaw .a-3020 ouapll auc 03l jieo .2

Unsdl o ol OLS pucs of ool B3] S g Bys3 USidon ] $35 boo Unsdl ue
Sbasl Ulo §g « A28 5t 35 ] 0399 $35- Nomg Olaalall Bz e Lass w3 -l
Llg—dsll SLENYI 95 ST O gy eI GLAL JS o s giseb] Gotun @iy 3] Olud,all
ez Glodill Unsdll IR die 50l e Jgasdl dse Jsmny Lo dalzsd) GUL dyoluce
ool azlss il golamdyl Guldll JSLiue (e omlidl] (Bas) AS s sy diSan GLL)
o BiSl pusiwd OhlasYl s game Jling sl Jlasdl g3l ogilyg eahog dis
& I ¥ s e Uiles d iy o3 &S OLSYs ool OLS pus of Mzl AS_iie
OLS paes U iie (s 2iSU) Ladyyb s 5-Sg =l Ulgad) sl e e Ly Glogadl
o=l
s duailpad] Ao
Sls,bl dyyb de sboe¥l o sl HlassYl 3546 e slose¥ o Lowis
-t Lo dwlad by i 3sdoss s diy hall 0de aaisiy gds-addl plse suaid Lyslell (gl
3—edod 0S¥ Oliuhill o 535 § dsuy « Lhasdl dsusd duidl ol OLS
2 s Y9 Loase pd olsll gyall Ol bl Ly sb Jomoy bos Lhsdl as gols ©LS
Olsubl ddy b dosen e oaladl pusles Bl dS i § g985)l Ul $332 Moy douoo
-+ A ol O3S b S elUd e ey BelaSUl b W A8 () sall
3 lasdl s (L3 B Ao 3529 (n gl & Mgzl s Sl yiie Gl S —
$ £1990-2022 B4l IM> Ologud] § IMgzadl e Js I 350 do -
$ £1990-2022 B4l M Ologud] § IMgzalls Hle-oY1 oy Ve urgd Jo -
: et pad] ol 38
2 | i pd
& omlal s dS e 5529 pis iz Sl SUL gnsd Uasdl as o3L5 O
£2022 - 2000 8540 M5 Glosuldl & Mgzl Lls Oy sto
: ] sl
Olpsite §.onladl B Ui 3529 Uasdl uo ol dwdlly ddlies Ol
£2022 - 2000 854l SN Olosudl § Ilaradl Il
- £2022 - 1990 B34)) I Glogud] § IMgralls Jl o dyo,b dBMs 352
- £2022 - 1990 Ba)l I Glogud] § Izl HleoY) duSs &Y 352
s (59,8 uol Sl e doall] JSLal dadlreg Hlasl daS § dwlyill Lanl oSS
Il § Mgzl dls pamd § L Lgzenal (3B ol BMas S e 9 gl JSLa) susy
Joad) sV jLas eS dsy oty ol gods (e AS_idl 9929 e ASTU 2022 - 1990 5401 IMs
Lgoue (o lasdl uo (L5 B AlS e 39229 e a2 Jasi ey sl

02025 Lujlo - 01446 (o) - pislell 3aell- axapbill Glulysll ojléll alao




(02022-2000 )laguudl (na clulgibull alla (ple Gulbilliaaeioll (nball jlaaiil adged (o Gubill catlial &8s duwlja

Os Lhsd] o ol (s dlS e 3929 s oSl g0 Lyl odg) Luss I Byl
sVl (OLS) dpslsdl (sl Sl bl Ly b plaseiwly asdl Hla ool 394 G Lyeds
OLS g aesibl Hlss¥l dodes Glidd gaos] Il Jb § dglasyl §,-hll pas s
dl Jg—oglls Unsdl us o 3l5 3Ll AS_ie gile ) dwhyadl Gugs Ll Unasdl o (ol
Js—os)l ] duoladyl pglsll Olicse & ool sslus of 5-Sg -l Olaogdly gl Joadl
Olalead! Jadl 0wy & dyolamd¥l Gl )l g ste aslus Layly dwldll 3l il Jasi J)
. oladyl
#2022 - 2000 plogasd! : dusyladl 29>
+ duaatl pd] dutngied

Sl 52l § hosll gkl s sloze¥l o) dwbll g odge drub zo lalé
s dlozell 65 LS g 55kl L8N OIS Oluwhyull eoal oy podlicwly SISy dwlyall
Lulyll Oy s sasibl Ghasdl Hlusoll g3g4 s e @oldll Coludls GlasVl gl
Lasdl o (0l5 pusiled pas A e (s palsall (SOLS ddy by Lysldse ,suiy
: il ] JSid

ALl Olulyilly Lol SUYI e gion JoUI ssobl jgloms A3 oo dwlyll (555
Lyl Olysite e dadsg ool BYasl dS e e O5-Stsg 6yl 5 LY GLAI 5okl
Lyeoilng Lt dwhyddl EOWI yeodls
V-7 P | WY |
2(2018) sooussl widly duwilya

Sl puoiles pae AU gos - aSU Ll Joadl Hlus) 5o Coodl s gs Byl
Jedos Olusyd sas] Idast Jb @ dalsbl ddlasyl 331kl ga sy oo S5kl e slezelly
gezd Uasdl a5l O dwhyll o5l . Unsdl asd oladl LS g sasabl jlusul
G )l Suezel ¢ oold) Guoiles pue dS i 0925 pus img Sl dusll Cluslin
iSW suues 0 @i Jmadll jLasYl Jhswls ,dddodl OUL s duhil ol
2ol e Lands e AS_all S5 I Iobiwl Hlusu¥l g4l ,ouds o3 dAS_all 5929 s
oulzd pas ASad ($8 d5-2 — Gz — U9 ) slasY AdS dd JB) Jumud ]
comld) eoles pacs AS ke s (g5t ($3d) 2354V Al & ol
:(2015) gl Ms dwlys

Olylasy Laleadlly daalsbl 33hhll) Olsims Uluy Bolo gole Mo Limldl Coud
Ul § pesloa) Shlas G d518a] dluydl Bus 0y Joas Gkl go Gmltl] pusiles
ol UM e dpalzally dpalell Cludl dlie e SlozeVl Ll (uiles OLS pus
3, oleeS jLasl 8985 Type Ierror JsY g -l e Unsdl O¥uise e godaizne 3Lkl

n 02025 ujlo - 21446 Loy - pilell aaell- &dubill Silwljall oflal dlao




alll e uapo aada plodaw .a-3020 ouapll auc 03l jieo .2

853 Dl i) s 1S LedSE 5LV 8589 diusll pomme (o A0yl dBNe D929 il o3
olasy)
: @(2016 ) §l)) o> cuslys

Jusll olnsl Hlasly galngl Hlas! g doylably golad) puoiles pus dSde Jlos
3, onlpsl slasls Jusbl golpel Hlas) go &)k ga Eoomdl Gua OSs (BLak) Jlosiwls
o Legaze Cooldl guiiwl 43y, Juadl goslisYl gs @l 48y=l LusYl 898 oo sLusll OIS
LYl 8935 ) gmo o Aoyl A8 3929 Lgin O Slobuzudl
:0(2016) Hloks clgy <35k dunlyd

Ui e aaSW g,51 Ohlas) ge asdl Gold field Quant HLas) oo 45lhe
ShlasY o S)lis Joas s sl Bua OIS, (83Ladl @il 5521 Galtl] pusiled pus
OhLesYl gy oo Jdd¥ly GV o dlasiwkl OhHLesY s ¢ 8,20 J2Y dipasl
SlamaS HLas¥l 858 (s sloze¥l 039, old] pusiled pus AS_dis 3929 uis dlasiwll
Lol oz 31 blS (o dsll ooy SVl 858 (e Aoy A8Vs 3529 Jaog) 3] dLolaal)
Dlasyl 843 Oisls)l
: 02018 Jguain i po il 0

A3y Unzdl (L5 uoles pus dAS il dolsd] OhLas¥l po LAkl J) dwlull Cdus
(“‘“’T ooy Akl unuss @ Jadll s OlhlasYl ol s &;T Jodsdy dalise OYLs o
ot LISy radall 2353l SUL gls] Dlo § Ohlasl o L5k ) Ol oda
=5 Sbgiuny Slus poo (b ISy suall 2033l e OULN Lad wsis OV
oo oy Akl Cslal Ol SUL udgs ddes § B Lall sloul Jlostiul oiyg (ddlisee
o=l e O § dwhyll dS s Clif )LVl 898 IS JoYI g 5l e Lhazdl g0 ilyLsl
Oledydll o Lhsdl 5ls pusiles pus Uil dilasl OhlasYl dalgs -l ois_ad
UL @5 O 5 Labg i e o, SIS Ol 2l 9L3 sl m)50L Lol
289 &85 5t OlhlusYl oo ks paas bl lie §dos pus Al 33 ubll 255l
o OLLI bl Jb & dS_adl odn s 2iSS 31 331,b J] somlll ooy U donmo
Slasl oslas] ISy )Y Olislas sLasl Glsbas] ol gts el gy rudall g353l
g9l oe Uzl Jaim) e Sl udl § Limod rmdall i) O pLsl aie ald adsS
o=l Olgiue dUISy Olusll oo 335 Losie JgYI
: Heteroscedasticity : oulid] puilrs pus dlSdio
s bl davwdo

Ol &l (0ls) §yseall Olses bl ddy,b (9,8 uol 63d o Lo g daghl SLOIEYI o
5l s Ll Olaolie mesd bslute 09539 Ll Lhasdl uo 5l5 0950

02025 Lujlo - 01446 (o) - pislell 3aell- axapbill Glulysll ojléll alao



(02022-2000 )laguudl (na clulgibull alla (ple Gulbilliaaeioll (nball jlaaiil adged (o Gubill catlial &8s duwlja

g2 =e(u;?) = Var(w;) =E[ui— E(ui) ]?
Jl homo( dslS , &3¢ Homoscedasticity Unsdl ysLd usilos gbydy (e (2,301 g
Jlsdil) Uasdl 5900 @355 dllozo O po,all e (imag HLaDY) e (] Golwtll Lol (ime
s s () Ul 1o 305 01 f K)o 8 imlie pansr e Ly s (M)
lice 018 Lo dlo (ol § Aoyl 0 3805 Y Lakisg . (romsdgdl) Skl pseill o8 S
ey dsll Olualie Bl (i lisy geol sl 5ol Of o pusleat (5,8 dalle J) 605

bl usloal dosyd CIS 13) UIS heteroscedasticit Unsd) ol puiled LS pasy e Lo
1Y d8,m0 elhsW diall ouladl - ool Lsdas 0553 o J] $o50 S OL3 , ddbote p
2
oy 0 - 0
Q; = EEe? - R

0 0 w02,

=5 0950 OF L lies ($5525 gusiyll i)l e b pe oLl Oluls of Jasds
(2600 2018 ¢ y5ais sa3ye )Jdiwhl bl oody Jagye sLhasYl
P o) O3 2% dille ol
=l 158) bl puoiled o2y 8 ddlle ] 6055 I dslssll g wpamll lis
(it
31,891 & pay dSelw 4 daliy ( learning error modeles) (ESY Uas i 5l o=l : Vs
s Ll ey (PL 8 ) 05 051 0 5 s ool st L LSS L I
Jod e Bpesdl B33 U85 Lyl dime LSk e sl suce WS Jlie Loyl 3utl
o=yl IS U=l
GU3s 31,891 Gud e sl Ggiue 33l p U3s ( ) Unsdl acsd ooledl slsym £ Lol
L3513l sls bl e GLasYI ools ¢S Jlie egiblast § polidl susss sl ] usle
1 U 8o iy O e
SULI zaz Y, Jds ( ) Unsdl oo 00l 0L GUL) ae el o @o : LG
Sl Slsly Glawe IS JLse eLns Yl J 155 @ Blgll o Ay 8 0555 s Aol
Aoguy Ay lplus o ) s 35T 0555 Y1 wlodl s slozslly
Lol Sunlie dos 55La! dadls ,(33La)l) ol 3529 s Ul A k) Ssuows : Lyl
8o ColS ol lue 8508 ClST slgw) Olualadl ddy oo oo dtasde oSg JSio
goizdl s alisy gtz s 835l Banlin - 83Lall Baalill 331 &)l ,(lue

n 02025 ujlo - 21446 Loy - pilell aaell- &dubill Silwljall oflal dlao

2 2
01 07

2.2
0101




alll e uapo aada plodaw .a-3020 ouapll auc 03l jieo .2

OUL e g ol o e Bio 5l S5-29 Oly ,dddl Olualad) dis udss o3 il
dedoss 235 § 1,380 o 0555 O oSl e Iy Ll gz (3555 Lois Logud
lasaYl
Bz e Jyuslld , la oYl z356Y bl ot g BV Cow (550 48 : Lucsls
o= I GBlodl O3 03 g, 3546V (o Lage Wilysie Blo oy 9953 et
ol et sl ools OF Gogs 4B HlassYl g3sdl (e Lgele Js—asl
Ol psrbl o 3T o woly psite @jg elodl (55 U solall BLusl yolias oo : Ll
 2394Y b dogi iy ol
Leluo pocs oo o SUL &bl dgotll go olall sy 6,531 Gleudl oo Tl
ol ISy 1)
: LSOl sl
S glusd! dhws oo (Uf) dlsid] el (ols ol &5 homoscedasticity (bl (uiles O3 (2,8 ke
s G (U)ol O ] iy Ny () Gompdstll ikl 08 o datsy ¥ B (W) =0 sall Lglus 355
sal55.05 = X; ol (Xp) bl D5 el (OF) ol o I gl ikl 085S 51 0 3 o2,
oloo¥l Doles bas s &b Oy (Uj) Jlsdd] pibl 08 il of m03s5 0550 Lois Gl Sy dlodl 0
bl 8 e s lsiall pih] ol of sy S 0B Culb i O). Jlsall ikl ol 058 Al G5 ol
sl (335 5T 53 0, e s bl il Ol e Ao oy O = 1K o oK st
IS e ety o)Ll ISl § Olaalidl g5 Oly (Olassdl s plsll oles¥l dsles bas s Slualid)
ol iles G5 pus Ulo § Jizud ysall 039 Glsdedl ikl (uls o dVell US4 waliy SLA pus LaSs
(270 2018 « i o5y ) Jlsdil] Uasdl
s et 585 cola)
L e ol Grho lsally Sl galadls shall golubl baugibl o lasdl sgamd A8l (p9,4l of
E(uw) =0, var(up) = 0f  Cov(uuy) = o
oy Buoia x& (0l5) Glyadia droy &3 98 (gyall pladly Hhall goludl hugill) Olis,ll dallse aieg
Ol elea¥l Skl 58 o o o, i dalline OF 311548 Tyada (ols) e ego 028 583 ol OLS ()8 Lol

: dadldl iy aludd!
sy Cols oty dall goludl Jawgill o Uasdl sguod &S, Sl g29,-2)1 o
gt Yy §T S0
E(u) =0, var(u) = 0f  Cov(u;uy) = o
Jseoy IS LS (g tall ,lially ;- dall Goldl o wgill) Glad,all dallse uieg
Tyidia (0l5) sz ogo (258 548 bl LS (2,8 Lol Aty B3ioxio pt (ols) Olyuie
s yude Joadl g Hudll 0L sleaVl o Sall y& (e Jomed oyl e dalls o 3T T5.4S

02025 Luylo - 1446 ol - piilell 338ll- axdplaill bwlyall ojlall alao



(02022-2000 )y gl né lilgiuatll alla (e Gabilbaasioll aball jlaaill 23goei (1é Gibill caulial al8iso Euwlja

J:_i‘-g_hb)\)_an olsu) M|H§T,5%|Pw| Olyadbl o Blue ;oo pe
: 3b L susd] oS T (59,4l dallse Of
E@f) = 025 E(uu) =0 E(uu!) » o2l

O’L% # 0’22 R —— # O’lf

2=t s B a8l 9955 O S Y OLS a8yl Hlass¥l blse -y gL3 13
s CORd G b O gl pusles Ol doledl LasT 8,5 Sl (pg,-4l O Blue ;o
: Late HUST of gl Bue ¢lJ3 )Blue
L8 858 sluyg dgishl Hlasl (2,8 Oledabl (L5 dso G (Sl xt ge: Vsl
Olotsall lill fpo o 8] « Codlss ( Jg)wgy i oS Y Lin 5Las¥l o1 3],
c a3Vl
Var(boVar(by _ o2 o} 1/XX71/3X? )

1 x? 1 x?
Var(boVar(by o2 o? [ 2 T3e ” : T3e ]

3 pmlbl odes e aezss I (T) slasls (F) slast Ly (o L Skl 5
RWARPAY

&5 3 ohlasy)

0953 14T 3okl yee Solhadll 48 § ools J31 Leols (OLS) Olyude ellzg ¥: Lok
Bpeially 8, SUl Slsll § 8545 p e Olyuall

0553 dsdgikl Lasdll O WIS oise Lilas] 85mie 58 (OLS) Oilydie 9553 : LG

s Y ol e,\_ca_j,augﬁgsb_zuo_@(EbEb=bb

) dddodl dodll dyslus
Uasdlas § ol

L) ol Ll & ( bS) Ll uds e oolosisl Cuw 8345 p & 5l ey : Lyl
(280 2018 ¢ y5aie (aSye ) pusled] pus AS e 3529 s 1S 2O
: gl aggae

Iyt wlS 23308 2538 & lallastinl Say JI Glodsdly glull e Jo)l 3las] 9o SVgz ]
LSV gl e $aradl BLYl pole IV ¥l s Shludly puMhly L5131 slgall
G SNyl $Say 85 e sLsVl U] Cady Ga Y g3 J5all O pagdall 13g) by udilbsis
(3wl L) aiiiwal)

02025 Lujlo - 01446 (Lo - pislell 338ll- aydylaill Slwlyall ojlall alao




alll e uapo aada plodaw .a-3020 ouapll auc 03l jieo .2

O Il Bugll Bl L Llel IMg ol pogie i lisy : Jle)l gl iy ys5
deo Wby a2 ol Jd IVgiwl J2T 3o 0553 Of L] ABll 230 alody pads iy dle
@ ooz 0o 3l Ladsd I Slaoslly gloll g sema Usey 93 lall gzl Lol cpdl...cpalss
Slosslly glull dle BLs3 dBll lyShysus Gl Oleoslly glull giaz pudy dols Byys3 Jba Gy
& same Lal dasisie slauls of Glow Sy dblel lgiul § I35 Sluwsalls Dsdll Laydes 3
Bl Iz L8y sl pal Gog (8o 2001 ¢ x50l ). gty laSlgzudy Lyzeass ) @l
B3 Slgdl Nl dile Bl o gaisy g 8 adl Lijlin Ologus § pasiu ¢ IS 50
(1200 2006 « &bae 5) o Lo Joias

DNzl oy Tois 3l agids 3 Oolessly @l .

Dgsiall (Sluall Lyl dasl] @IS Gadiyg 8l Gudd B e Wlgiudy g3 I elull
LgSba3 @) 5l B Oe

e Jo5S 8 lple Jioms JI Sledzly gl
P LX) | pO-TyV i

ASNgradl gl e Bl pusiiwg ¥ ) Lkl Jesdl (e 5] IS Sl Jig
9l Hleal Gbluws ol dyle Glluwe JSs Jls Jswl gs sjemdl Ty BlassYl ¢ Sed) mss
Jesall o5 LS 6l plabl dsally sLeo¥l dyob A8 (5,591 HLeol JISaT oo JS i
(46 < 2004 « Az ¢ () g puSly AU Les HLeaY) ol gLl

dlobsoVl sty ddladyl il Joged sl joloall o )LVl =
HLs gy lipe g

Aoz pgady ddy) Dl aly Logb 5,811 d ps iy 31 ol S 59 16, Lzdl LoV
] oy g dgilons sy )5V Olacwshl ysshs I e 39 Glauleadly OlslyYl (o

dzsl e BLBY s gLkl Jswl g G Jid e JSSlel glhadll Ol 50
ey ¢ Bl e ol padlsrs Poidb Lo)la¥l mSlogll Byl daiy dalisk] Mgzl
Layey ea—adly Olaudly  BLedl s gealdl padlsys « JHLL

o Loyl 3ios 3l Aoyl gyladl 436 Ly aays :JlsVl gl Ol sue
P iy Ol aall hiaas Laysay JSids Lysleue

2 2L Jeids dolid] Oludhl 8 s 05539 polsd] Jlosl gl Ol s
(241 <2001 )l « 53l Y OLblasYls SN ally dcjshl

So¥lse ootz dl Slslg By po,alls cSlpall oo 3535 el JlesHl plias i, ke
Jo5all 5o gLVl 5 a5 5 )Liz¥l HLsYI 1.(6300 2000 Sluwgmd)( szl Joygeadll) u iyl
P gy duelil] sk o), 891 o)

O 1518 dy,ledl Ly pally dossled] SIsh¥l iy 3,2l 3-doiny i nsSedl 5LVl
Ulo § Lol gl § doyled] 95l bLudl wpiuds « Ohlaiiwdl Jugé J] 4y pasl dla

02025 Lujlo - 01446 (o) - pislell 3aell- axapbill Glulysll ojléll alao



(02022-2000 )y gl né lilgiuatll alla (e Gabilbaasioll aball jlaaill 23goei (1é Gibill caulial al8iso Euwlja

ol Gasb ge ot ddisd OLS sme s5es Ao § 6l Clshal e sledl Colaad) 8305
cdmal) algally byl Basue 358 delb §usb oo of 6,2V Oleladll Oly5ua oo

Godlio e dyylie] ddy s o, 89 Jos (e glats GlLed) a9 1 slozdl sLooY]
§ Lols Ll Jgadl ISLie Joor & 505 dnl slomd] LoVl Jioyg Slblebly gealdl
Lad sl O¥usme gLasyl Bus Juas

G35 (Sazs gl § Tols Tgo Lmlys pliall 5ol IMlaz ) 5B oLl U5l
dalius s3I 9o, 5T ey Sl pall glbodiul dsy did Byaill (Say 3 U il all J5-o))
Bile il pall dis (g, e degSedl (o CMgos 4] Blos Gluwsall ol Slegyiall o sl
ZUYI Jolgs dalSy esdll @l Glo &b pball UsoU 551 Bypws - .desSoll )] dsgdoa
bz ¥l alilly Oladll Slaslus SULY! 33l 8y8lell (310l (086 dsjoall 32 oLyl o8l
Josay S Uzl LS sy Mgl OF 3038 Gasy &3 O 3)18Y) dalins Lo 9o (551 5Ly
L8N o 338 &y, 1350 T pball U0 o ol USy deiss Mgl Glads of o239 « 3l
315 LolS a5,y Mgl O 3038 Gang C=F(Y) ey Mgl Doy zball Js-olls Mgl oy
(dae) .J3) Jamas (Sly Jso)l

() edol] Coled) s G ol

Ohles) s plasiwly SUL IS hoie G Bysd] iudad] Coled) clhan
UL O Hhdiwl s JST 30 mgll yio

plaswly IS (s w ST S dleg Hit e 5d dwhyall SULy of pdgy (1)JSs
Sasgll yiie Olylas

o
160.000.000

1=0.000.000 |

s0.000.000 |

“10.000.000 |

oo o= oa os os 10 A= aa 1e as =Zo ==

oo o= oa os os 10 a= aa 1e as =Zo ==

Eviews10 =5 o35 e QbW olas] :yual

n 02025 ujlo - 21446 Loy - pilell aaell- &dubill Silwljall oflal dlao




alll e uapo aada plodaw .a-3020 ouapll auc 03l jieo .2

O o oM 8,87 we et Oy sl maasd dwlyall SULy of by odlel il oo

B iy p2011 iy 354)) dolus e Bunlite Lymeas SO HLsoVls ikl gas i) J=ul

Olasle (s % 80 OIS oy elIdg £2012 pls usy gl sgoudl] Tug Lo Ols w 5-SJg der

£2020 pls dsy V) 453l b3 b IMgzadl Lol ylsddl ] Jgsid] smias s dsall Casll
2By o I 80Ls5 s (logadl SLaBVl Lt s T Td50 oSy loo

dulyill Olysid 3umgl i Hlasl gl iy (1) Jsas

S sl g g s i o) Gl “

3 s8N . sy ddlas) | O psd)
Philips-Perron test | % 5 & g=l) Ggiwsn

JsVI 3,41 ADF 3.05 4.58 Cco

JsVI 3,41 ADF 3.01 4.69 YD

JsVI 3,41 ADF 3.01 5.19 S

Eviews10Jod o35 e QLW dlae] yual

29 (58.4 )l CO &y ADFtest statistic dsd 01 (1) Jgdedl s o od
2l sy pasdl (o, a8 dles (3.05)% 5 dysine Sy dois doyodl dadll oo 2 S]
(YD,8)adldi k) Ol pseibl iy & JLsd) &ISSs . JoVI 3l § s iy JSWI Jyad)
s doyodl dagdll s 5 S) Lgmpaz 9 (5.19)d(4.69 )Jls3l (s ADFed Cosly & o
ddl 2,8l dsg pasll (2,8 pady ddes gl Je(3.01)¢(3.01)% 5 dygime Ggivums
- Jlsl s oY1 il § dli ) Olysab) ol S

o S & LIs Mgl o 218l 105wl HLasl 3-89 diall J oSl 5Lzl
sz Oswslage Hlasl Godang l>Vly Pkl gasidl Jzal

CO=f(YD,S)

Osilagd ikl JolSl 5L by (2) Jsdr

LROSY) dewss % 5dygixl] Ggiun Ol s
78.97 29.79 Co
59.42 15.49 YD

59.0 3.84 S

Eviews10J=d 255 (e QLW dlae] < yual

o 43 EI dgaxll § LR)) G oY) ducd dygwwnhl J5Y1 dasdll O el 5o
ol (2,8 (ady 03 9% 5 AV Sotue e GLII dgexll § Ly) 8, BULI do ol Loyt
Jeiiy g dg—adll Otk dyiall Jadlad] oy k) JalSl) dganio gl 0929 pusy J5LAI
o= Iid JoalSS 35299 JLllys. il JolSal JBY) e Olgzein (2) Sg-zgs duyid! po,-411
s By Joyshll oY1 & Ll sy liay 8ytume Lol sy boos gdg-atd] Olysite gaz
(=Y dsob djlgs ddde) Tpliae sl

02025 Lujlo - 01446 (o) - pislell 3aell- axapbill Glulysll ojléll alao




(02022-2000 )y gl né lilgiuatll alla (e Gabilbaasioll aball jlaaill 23goei (1é Gibill caulial al8iso Euwlja

3 duwtlyad] Zdgad sadd

duwlyd) tas_e JERL:] E:vl.ﬁ ) (3) Jous

Dependent Variable: CO
Method: Least Squares
Date: 07/19/24 Time: 03:12
Sample: 2000 2022
Included observations: 23
Variable | Coefficient Std. Error t-Statistic Prob.
C 9502815. 7056412. 1.346692 0.1931
YD -3.222210 1.703257 -1.891794 0.0731
S 21.17915 12.41279 1.706235 0.1034
R-squared 0.154521 Mean dependent var 6182910.
Adjusted
0.069973 S.D. dependent var 26131147
R-squared
S.E. of regression 25200329 Akaike info criterion 37.04372
Sum squared resid 1.27E+16 Schwarz criterion 37.19183
Log likelihood -423.0028 Hannan-Quinn criter. 37.08097
E-statistic 1.827616 Durbin-Watson stat 1.299760
Prob(F-statistic) | 0.186650 | |

Eviews10Jd=d p5U5 (e QLW dlae] < yual
Sl O3 pus dlSin HLas ]y pSld) yuds Sghsdl oda § o2 Y
ARCH),Las (0ol OLS pus dSlin oo 2iSd) pdlioud 3(4) Jgie

F-statistic 9.785163 Prob. F(1,20) 0.0053

Obs*R-squared 7.227544 | Prob. Chi-Square(1) 0.0072

Eviews10Jod o35 e OlisWI dlae] yuall
O—s aiSd pusiwg 529 (ARCH) byl slis) pdsy g3 (4) Jgdsd] s Ja oM
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o

Series: Residuals
Sample 2000 2022
Observations 23
Mean 0.000000
Median -7459365.
Maximum 1.03e+08
Minimum -18158656
Std. Dev. 24027571
Skewness 3.627135
Kurtosis 16.18320
Jarque-Bera 216.9870
[ Probability 0.000000!

T
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T
1.0e+08
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:Estimation Command

LS(W=YDA(-05)) COCYD S

:Estimation Equation

dol=bICO = C(1) + C2)*YD + C(3)*S
:Substituted Coeflicients
CO =-108924.493363 + 2.14789424985*YD + 0.500031796706*S

4y )b plasiwl eovabledged) jouds 5 golal Bl dSin pMle mog (5) Jsde
bl gas i) J o) psth = A Hied) e dandll @S Dgjghl g all Olss b

Dependent Variable: CO
Method: Least Squares
Date: 07/20/24 Time: 07:36
Sample: 2000 2022
Included observations: 23
Weighting series: YDA(-05)
Weight type: Inverse standard deviation (EViews default scaling)
Variable Coeflicient Std. Error t-Statistic Prob.
C -108924.5 27814.67 -3.916081 0.0009
YD 2.147894 0.579412 3.707021 0.0014
S 0.500032 0.139773 3.577447 0.0019
Weighted Statistics
R-squared 0.564701 Mean dependent var | 42924.50
Adjusted 0.521171 S.D. dependent var | 114171.8
R-squared
S.E. of regression 26301.52 Akaike info criterion 23.31375
Sum  squared 1.38E+10 Schwarz criterion | 23.46186
resid
Log likelihood -265.1081 Hannan-Quinn criter. 23.35100
F-statistic 12.97270 Durbin-Watson stat 2.013435
Prob(F-statistic) 0.000244 Weighted mean dep. 31856.99
Unweighted Statistics
R-squared -0.400019 Mean dependent var 6182910.
Adjusted -0.540020 S.D. dependent var | 26131147
R-squared
S.E. of regression 32428117 Sum squared resid | 2.10E+16
Durbin-Watson 0.690072
stat
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Heteroskedasticity Test: ARCH |
E-statistic 0.040997 Prob. F(1,20) 0.8416
Obs*R-squared 0.045004 Prob. Chi-Square(1) 0.8320

Eviews10 =g o35 e QLW olas] :yual

o oSl Jsoibl g39all(ARCH) Gyl 5Lt gdgy 31 9(6) Jsisdl s Jamdy
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5 4 3 2 1

pro(t-tej:i::)m daual) suod! T | sl s Xy Ol psid)
0.0009 -3.92 27814.67 -1089224.5 €
0.0014 3.70 0.579 2.15 YD
0.0019 3.58 0.140 0.500 S
Durbin-Watson stat=2.013 Test: ARCHODs*R-squared =0.045
Adjusted R-squared=0.52 Prob. Chi-Square=0.83
F-statistic=12.97 Prob(F-statistic)=0.00024
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The Impact of Employees Empowerment Strategy on Organiza-
tional Loyalty through Organizational Socialization as a mediator
Variable. (case study on Sample of Employees of Ministry of
Finance and Manpower-Blue Nile Region -2024AD)

Dr.Abd Altif Omar Mohammed
Abstract:

The Study aimed to identify The impact of empowerment strategy
on organization Loyalty Through organizational Socialization as a me-
diator variable. The main question of the study is: what the nature
of relationship between employee empowerment Strategy and organi-
zational Loyalty The Study used: descriptive and analytical approach.
Community of The Study represent on Ministry of finance and man-
power workers Blue Nile Region, so the sample size was (150) (ran-
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dom) size questionnaire were distributed and analyzed with response
rate of (100 %). The Study used Spss and (Amos-v.24) for data analysis.
The study hypothesized that organizational socialization mediates. the
relationship between employee empowerment strategy and organiza-
tional loyalty. The findings of the study showed that The organization-
al socialization does not mediates The relation between employee em-
powerment strategy and organizational loyalty. The study recommended
the ministry of finance to concern about employee training, and plant-
ing confidence among them to make them more belonging and loyal
tward their institution.
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Extraction Method: Principal Component Analysis.

Rotation Method: Varimax with Kaiser Normalization.

a. Rotation converged in 6 iterations.
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Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
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Extraction Method: Principal Component Analysis.

Rotation Method: Varimax with Kaiser Normalization.

a. Rotation converged in 3 iterations.
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Abstract:
This research paper aims to identify the role of using modern
technology in agricultural marketing, in the central market and the Salo
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complex for vegetables and fruits in Gedaref State. This paper contrib-
utes to providing food products at the appropriate time and place to
contribute to achieving food security and self-sufficiency and analyzing
Gedaref’s capabilities in agricultural production of grain crops, fruits
and vegetables, as well as linking marketing decisions to competitive
advantage, growth and entrepreneurship. This paper followed the de-
scriptive analytical approach, and a questionnaire was designed and
distributed to a sample of (29) workers in the central market and the
Salo complex for vegetables and fruits in Gedaref State. It reached sev-
eral results, including the existence of a strong direct relationship be-
tween the use of modern technology and agricultural marketing in its
dimensions (providing pricing information and distributing agricultural
products), and recommended the need to pay attention to the mecha-
nism for determining prices according to the agricultural seasons for
agricultural products, with the production information it provides. Fa-
cilitating technical difficulties that help in pricing and distribution while
using modern communication technologies.
Keywords : Modern technology, agricultural marketing.,
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The role of service quality in achieving competitive advantage; An
exploratory study of the opinions of a sample of students from the

Faculty of Commerce at Al-Nilein University, Shendi Center,
period from 2023-2024AD

Dr. Nasreddin ELamin Fadul Allah
A. Hasbelrasoul Ibrahim Fadlla Tabidi
Abstract:

The study aimed to learn about the role of service quality in
achieving competitive advantage. The quality of service is an independ-
ent variable and then measured through (tangibility, reliability, re-
sponse). The competitive advantage was represented by the subordinate
variable measured through (cost, flexibility, customer satisfaction) The
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problem of the study was identified by a set of questions aimed at iden-
tifying the relationship and role of service quality in achieving compet-
itive advantage. The two researchers selected the Shendi Centre as the
place to apply the study. The study relied on a questionnaire form for
obtaining the data, which was distributed to a sample that was deliber-
ately selected from the third group of examining students at the Shendi
Centre, amounting to 100 students out of the total number of students
distributed at the Center. Analyzed using the SPSS programmer, the
study found a relationship and role for service quality in achieving com-
petitive advantage, as well as a set of results, recommendations formu-
lated on their light to diagnose the reality of service quality and compet-
itive advantage.
Keywords: tangibility, reliability, response, advantage, cost, flexibility,
customer satisfaction, Shendi Center.
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The role of electronic in reducing electronic payment risks
(Field study a sample of Sudanese banks) (2017-2020AD)

Dr. Abdelrhman Omer Ahmed
A.Mustafa Gamal Mustafa
Abstract:
The study examined the role of modern means of control in reducing
electronic payment risks. The problem of the study was to find out
whether modern means of control has a role in reducing the risks of
electronic payment. The study aims to test the concept of modern means
of control and its types . The study used the analytical approach to col-
lect data and information from financial managers working in Sudanese
banks. The study reached several results including: adopting an internal
control system helped the bank manage electronic payment risks , the
study recommended that the internal audit department in the bank
should commit to using the computer in monitoring peocess.
Keywords: modern means of control , electronic payment risks,

Sudanese banks.
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The role of Sudanese society in preventing the danger of drugs
A.El sadig Mahdi Mohamed Ali
Abstract:

The study addressed the role of Sudanese society in preventing
the danger of drugs. The problem of the study was that drug crime is
one of the most dangerous issues of this century, because it is devastat-
ing these societies, and our Sudanese society is no different from many
third world countries in the epidemic and its spread from the research-
er’s point of view. The problem of the research is represented in an-
swering a number of questions, including what are the most important
community institutions called upon to play the role of prevention and
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treatment, and how can they play this role. The study aimed to achieve
a very important goal, which is to clarify the role of community institu-
tions in preventing drugs, which enables any researcher to develop dy-
namic concepts and practical visions to combat drugs and methods of
prevention. The importance of the study stems from the researcher’s
point of view for two reasons: the first is that many legal studies and
researches have extensively discussed the causes leading to drug abuse
without following practical methods of treatment, prevention and con-
trol methods, and the second reason is the researcher’s vision of the
exacerbation of drug abuse in the local, regional and international envi-
ronment. The study followed the descriptive analytical approach. The
study reached a number of results, including that there is great impor-
tance in the following: The family aspect in the process of drug preven-
tion, as family cohesion is the basis for social cohesion, as cellular and
behavioral disorders and imbalances within the family can produce im-
balances and disturbances in the general community. The study recom-
mended several recommendations, including careful selection of family
friends from neighbors or relatives, and parents not being absent from
home for long periods and leaving their children alone to do whatever
they want.
Keywords: Drugs, addiction, family, society, school, mosque, universi-
ty, media.
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The legal nature of international humanitarian law in fiegd of
prohibited weapns
A. Mohamed Nasir Abdala
Abstract:
The study addressed the objective nature of international humani-
tarian law in the field of prohibited weapons. The problem of the study
was represented in what the rules of international humanitarian law can
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add to support the efforts made to eliminate prohibited weapons, and
the goals they seek to achieve. The study derives its importance from
the major role of prohibited weapons in controlling international rela-
tions, managing conflicts between countries, and the major challenge
facing international efforts to eliminate this weapon and eliminate the
threats of its intentional or accidental use, as well as preventing its
spread and development, ridding the environment of the effects of nu-
clear explosions, and compensating its victims. The possession of this
weapon by a limited number of countries also exposes the global sys-
tem based on the rules of international humanitarian law to the risk of
disintegration and collapse, given that the presence of these weapons
represents a flagrant violation of the principles of this law, which are the
basis for ensuring global peace and security, and maintaining an accept-
able level of political stability, which is an indispensable condition for
achieving development, prosperity and progress for all countries of the
world. The study aimed to identify the role of international humanitari-
an law in prohibiting and restricting internationally prohibited weap-
ons, by stating the nature of these weapons, their characteristics, advan-
tages and disadvantages, the challenges they raise, and the extent of
their consistency with the rules of international humanitarian law, and
the role of the latter in prohibiting and restricting them. The study fol-
lowed the descriptive analytical approach. The results of the study indi-
cate that international humanitarian law plays a very important role in
prohibiting and restricting prohibited weapons, due to all the legal and
ethical considerations that require that these weapons represent an im-
minent threat to human security and peace. The study recommends em-
phasizing to the parties to internal armed conflicts the necessity of ob-
serving humanitarian principles as binding legal rules, and striving as
much as possible to create a balance between them and military neces-
sity in a way that achieves the greatest possible degree of humanitarian
protection for the victims of these conflicts.

Key Words: humanitarian law — Prohibited weapons
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Using Geochemical Methods to Prospecting Mineralization
for Gold and Associated Minerals in Hamra Sheikh area- So-
dari Locality- North Kordofan State- Sudan ( March 2023 To

October ,2023AD)

Abstract:

This study was conducted in Hamrat El Sheik area Sodari
locality, North Kordofan State march, 2023. The study was intend-
ed to the geology and the mineralization of gold in the area. The
main objective is to investigate the relationship between the geo-
logical structures of the gold bearing rocks and the mineralization
in Hamrat El Sheik area . The secondary data was collected from
reports, researches and studies related to the study area this objec-
tive of the study was achieved , The importance of this study lies
in exploring the gold ores that are abundant in the study area ,
which are expected to contribute to developing the local resources
of the region increasing the national income of Sudan in general
from foreign currencies that the state treasury needs , This study
relied on the descriptive analytical approach . The primary data
included field visits and sampling from Jebel El Zaraf . Five of the
collected rock samples were chemically analyzed using the Induc-
tively Coupled Plasma (ICP) and Atomic Absorption Spectrome-
try (AAS) . While the other five rock samples were cut in thin
sections and studied using petro graphic microscope .The The
most important findings of this study are : obtained from the petro

graphic study showed that the gold bearing rocks are characterized
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by shear zone structures. The gold mineralization in the area is
linked to quartz veins, which differ in trends and dimensions .
Chemical analysis revealed that the gold concentration varies in
values between 0.076 ppm in sample Z9 in medium0 .086 ppm in
75 5.339 ppm in sample Z2. On the other hand, the other elements
such as Zn, Co, Cr, Ni, Fe show Variable concentrations with re-
gard to that of Au. The study suggested some recommendations
that detailed investigations are needed for better understanding of
the type of gold mineralization in El Sheik area and in the other
part of North Kordofan State where the artisanal gold mining ac-

tivity is practiced by local miners.
KeywordsGeochemical Methods , Mineralization ,For Gold , As-
sociated Minerals ,Hamrat El sheik, North Kordofan .
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Using Geochemical Methods to Prospecting Mineralization for Gold and Associat Minerals in Hamra Sheikh area
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1. Introduction :

Historically Sudan has known gold mining since the era of Para-
noiac kingdoms in the third Century BC.

This activity continued since then throughout. The period of Napa-
ta and Kush kingdoms in the Nubian Desert and Red Sea hills.

After these periods, the tribes of Bela, migrant Arabs and Nu-
bians continuer gold mining through tracing the paranoiac mining
sites. There is are similar gold mining activities at the areas of Bani
Sharigol which extended to around200 years in the area currently
known as Southern Blue Nile Close to the Sudanese. Ethiopian bor-
ders. Studies point .

Out that gold mining using modern methods has only started
at the begging of the nineteenth century in the Red Sea hills and
Nubian Desert.

During the period 1900 to 1953 the gold mining witnessed
intensified activity through introduction of modern equipment and
technology by the Bntish. indicate the production of more than 10
tons of gold during this period. other side, there is no statistics on
traditional mining activities in the country. This is due to the inter-
mittent nature of the activity and its mobility besides it wide
spreading in rural and desert .

During the last twenty years, the gold intensified as a parallel
activity to other traditional activities such as agriculture and graz-
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ing in the countryside as the agricultural seasons Witness instabil-
ity in Production and sometimes failure, thousands of citizens
turned to gold mining. There are no precise figures, but the number
of indigenous miners is estimated at more than five hundred thou-
sand tons.

The Widespread of this activity is due to high gold prices and
improved communications roads and others. This activity has con-
tributed to creation of job opportunities that helped in combating
poverty.

Due to the importance of gold during this period this activity
should be organized and controlled for preserving environment
and resources for the coming generations.

Despite the fact that traditional mining is known for centuries
in Sudan, the equipment and tools used are primitive and did not
go beyond primary digging tools, wooden dishes and recently alu-
minum dishes and washing basins for washing the ore with water
and then Picking up the pellets. In this process, and that improved
through introduction of mercury, the sieving results did not go be-
yond 30 -40%- of gold available there. Even with the introduction
of grind ills ,the percent of extracted gold.

Despite the primary the produced amount of gold is quite sig-
nificant There is a long and complex Procl unction marketing re-
lationship. middle and gold traders entered into the cycle and be-
came the funders for process an important tool in the traditional
production which is the metal detector has been introduced at the
end of 2009.

Now days there are hundreds of citizens searching for the
metal in the Nubian Desert West Red Sea Hills, North and South
Kordofan in area originally licensed to mining companies It is
worth mentioning that all these operations are carried outside the
Mineral Retours Development Law of 2007.
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Fig . (1): Location Map of the Study Area . (Elobied Ordnance
Office March 2014).
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Fig . (2) : Aerial photograph of the Study Area . ( Elobied Ord-

nance Office March 2014 ).
2. Objectives Of The Study :

Already known area of gold mineralization were selected for
this experimental study the main objective is reveal qualitative
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Geochemical investigation criteria which can applied for study
area of similar climatic , geochemical and geotectonic environ-
ments .
The main objectives of the study are:
1. To investigate rocks of basement complex exposed in
the study area using different techniques geochemical
investigations .
2. prospecting for gold and associated minerals in order to
areas and layers of gold mineralization .

3. To contribute to elaboration of the tectonic setting and
evolution of basement complex .

4. Determination focus in grams per ton concentrate of
other minerals in the study area and its relationship be-
tween gold and other minerals .

3. Materials And Methods :
To undertake this study the following work should be done
3.1 Office Work
It is necessary for geochemical investigation; it is based on litera-
ture review so as highlight the general concepts and to review the
previous studies of the gold mineralization in Sudan.
3.2 Field Work

Geological survey should be done to collect information
about the geology of the study area. Description of different rock
units and collection of chips and rock samples are also one of the
activities of this geological survey. Stream sediments and soil
samples are to be collected from different auriferous quartz vein
areas.
3.3 Laboratory Work
It is composed of three parts:
3.4 Part One

Preparing thin sections and studying the Petrogenesis of the
rocks under the polarized microscope. In this part information will

02025 Lujlo - 01446 (o) - pislell 3aell- axapbill Glulysll ojléll alao



A.Mustafa Ahmed Elfaki Awad Allah

be collected about the mineral composition, mineral assemblages,
textures, micro structures and degree of alteration of the rocks.
3.5 Part Two

Preparing polish section to determine micro structures of the
ores.
3.6 Part Three

Chemical analysis of the collected rock samples should be
done using X-ray Fluorescence (XRF) method. The results of the
analysis are going to show the concentration of the major oxides
(S1, Fe, Mg, Ca, Mn, Na and K) the minor and rare earth elements
(REE) and the gold coherent elements such as As, Cu, Pb, Zn, Ni,
Co and Ba.
4. field and Laboratory methods

The fieldwork was facilitated by GPS , existing maps , native
guides Some vein quartz

i) In El Hamrat Area

Shear Zone respectively. The first two (D1& D2) were accompa-
nied by m1 metamorphism and m2 retrograde amphibolites meta-
morphism respectively (Abdel Rah man et al., 1999 ).

The pronounced regional trends of foliation in the basement rock
generally range between 030 to 035 * in Umm Bader and 060 ~ -
067 " in Sodari. The shear zones developed parallel to thin foliation
have acted as conduits, and solutions passing through them have
precipitated silica, gold, iron and manganese oxides (BICHAN,
1981).

In the study area there are zones of kaolinisation and solidification
witness to the passage of large quantities of hydrothermal fluids .

These zones are associated with tensional fracture in granite and
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heavily ferruginous quartzite . The emplacement of chalcedonic
quartz and the kaolinisation of feldspar is related to episodic move-
ment along the main shears which caused repeated re-opening of
the en Chelan fractures ( Bridges et al , 1979
Association of geology and mineralization
Abdurrahman and others ( 1999 ) identified four primary sources
of gold in Umm Bader area . These are :
- ferruginous quartz in high grade acid gneisses ;
- shear zone-related smoky quartz veins in graphitic schist’s
and slates;
- tourmalines intrusive-related quartz veins in meta-sedi-
ments; and

- very limited shear zone-related Cu-Au mineraliza-

tion in low grade basic volcanic .

In El Hamrat area the gold mineralization is mainly associat-
ed with tourmaline-bearing quartz veins in granite and highly
sheared meta-sediments . The auriferous host rocks to quartz veins
probably means that gold was precipitated from iron-rich hydro-
thermal solutions passing through open fractures .

However, the geology and tectonics of the survey areas are
reminiscent of the geological setting of Baeda Desert where vein-
typed deposits are developed in tensional fractures associated with
regional shears .

The low grade sequence of Umm Bader Belt is comparable
with Pan African rift-type basins in adjacent areas with clastics

sediments and subordinate volcanic and volcano clastics rocks .
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These basins might represent re-entrants of the major Pan African
oceans from the east or independent rift basins in the foreland of
the Arabian Nubian Shield . These belts have been subjected to
a multi-phasal deformation dominated by ductile and brittle shear
zones that formed lineaments of regional extent ( e.g. Umm Bad-
er Shear Zone ) . The latter , normally transport mineralizing
fluids ( KERRICH, 1986 ) leading to the formation of large depos-
its (1985) .

Similar situation has been observed in the Red Sea Hills of
eastern Sudan where shear zones controlled the localization of
gold and associated elements( 1990 ) .

Heavy mineral prospecting revealed the existence of alluvial
gold which, may relate to four different primary sources in the
Umm Bader Belt .These are: Ferruginous quartz veins in high
grade acid gneisses; Tourmalines intrusive-related quartz veins in
meta sediments; shear Zone related Smokey quartz veins in gra-
phitic schist’s and slates; and very limited shear Zone related Cu-
Au mineralization in low grade basic volcanic.

Chemical analyses of rock samples from the four different
settings gave values between 100 and 600 ppb (0.1 to 0.6g/t) Au.
A although these values are low, they are still comparable with
results of mineralized veins from other areas like Eastern Baeda
Desert where dilution of gold in the upper part of the veins might
be due to leaching by weathering processes. Some samples have
been selected to be analyzed abroad for gold and other elements to

have a clear picture of the mineral associations and the type of
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mine ration. Its recommended heat short term low budget explora-
tion and mapping Programs must continue in North Kordofan es-
pecially in areas.

Northeast and southeast of El Hamrat where low grade meta
sediments and possibly associated volcanic may exist.

Further work including geological mapping, geochemical
sampling, and trenching is needed to produce more information on
the potentiality of newly discovered occurrences.

Workable placer gold deposits may exist where alluvial gold
has been observed in heavy concentrates from areas like the flat
plain north of Wadi Umm Amid, which is densely covered by
boulders of the Smokey quartz .

Safari and aided daring areas gave between 0.2 to 0.6 ppm of
gold, thus confirming that the veins are auriferous .

The pervasive toumalinization observed in the region might
be due to intense hydrothermal activity related to the Syntectonic
granitic emplacements as already mentioned in this report.

5. The geological field work was carried :

The geological field work duration is from 22 April to 25
April Regional geological survey and mapping in scale 1:250 000
Seventy five representative rock specimens were collected during
this field work.

Laboratory investigations Maps copulation. Geological in-
formation collected during the field work were correlated and a
geological map was compiled at The National Remote Sensing

Authority ( NRSC ) The regional geological map in scale 1:250
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000 was reduced to scale 1:500 000 and the detailed map in scale
1:700 000 was superimposed on the regional ones.

MAP printed by using ARC/INFO — GIS ( Geographic Infor-
mation System ) and then Corel draw 5 and 6 software program-
mers’

6. Present investigations :
The present investigations are phased in the following sequence :-
1- Pre-field work phase .
2- Field- work phase .
3- Laboratory- work phase .
Figure ( 3 ) Schematically illustrates the phases of this work During
the execution of the above outlined phases the following materials
and methods were used ;-
1. Land sat images . MSS ( Multi-Spectral Scanner ) hard copies
and negative . Paths 175 and 176 — Row 50, band 5 . acquired in
20 Feb 1975 Hard copies of scale 1;250 000, negative scenes of
scale 1;1000 000
2. Selected strips of aerial photographs of scale 1;70 00 and 1;40
000
3. Topographic maps of arils of scale 1;250 000 ( Sadri sheet — ND
35 H and El Hamrat sheet — ND 35 G of scale 1;250 000 ) .
4. Polarized microscope . photomicrograph device and a number of
5 thin sections prepared from 10 representative rock specimens .
7. petro graphic investigations :
Petro graphic investigations were carried out on 5 thin sec-

tions, using polarized microscope . mineral assemblages and tex-
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tural manifestations were determined . then photomicrographs of
representative lithologies were produced.
8. Geochemical analysis :

Rock samples were prepared by the conventional methods ,
samples were cleaned , fragmented and crushed manually in mor-
tar , then ground by electric mortar .five samples were selected for
the geochemical analysis. The geochemical analysis were carried
out X-ray fluorescence spectrometer on pressed powdered sam-
ples at the Geochemical Laboratories — Technical University of
Berlin — Germany . Major, minor and trace elements were deter-
mined in forty rock specimens.

Determination of the loss on ignition (LOI) was performed at
the Chemistry Department — University of Khartoum for more in-
formation about the method of determination of LOI see appendix I.
9. Statistical treatment of geochemical data :

A software programmer New pet(C)1989,for rock — geochemistry
data handling and plotting discrimination diagrams was used to
display the chemical characteristics and tectonic settings of the
litho logical units in the study area.

5. X-ray fluorescence spectrometer analyzer ( XRF ) .

6. LBM compatible computer .

7. Software’s .

The Laboratory methods included sieving of the soil samples
by electric shaker , chemical anal lyses of the soil, quartz vein and
hard rock samples by A.A.S , Thin sectioning and microscopic

petrography , magnetic and electromagnetic separations of the
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heavy mineral concentrates . All these operations were perfumed
in the laboratories of the Geological Research Authority of the
Sudan ( GRAS ) . the results of the treatment of the various sam-
ples are as follows:

- The original sizes of the 5 soil samples were sifted down se-
lected for chemical analysis . the elements analyzed for in-
cluded gold , silver , copper , zinc, cobalt and nickel .

- Allthe 5 quartz vein and the 5 hard rock samples were crushed
, milled and analyzed only for gold .

- 61 thin sections were made for petrography study .

- 35 stream sediment samples were panned in the field and their
concentrates subjected to binocular examination , magnetic
and electromagnetic separations .

The scientific and exemplified way of died mining to keep the

nature free and the developing . That is to avoid the bad effect

and the drawbacks of destroying our nature .This why the ancient
romantic poets said — Civilization destroys nature . Eventually

Sudan should be aware of these dangers and set good example for

saving the nature life .

10. Ore Genesis:

From description of polished section Samples illustrate the
general characteristics of the ore mineral associations, and tex-
tures from samples collected from the quartz veins, and cherts that
are exposed in the central part of the study area.

the polished sections of these samples have been found to in-

clude several epigenetic sulfide minerals associated with gold such as:
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pyrite (FeS,), Chalcopyrite (CuFeS,) Arsenopyrite (FeAsS),
Native Cupper (Cu), Chalcocite(CU.,S) Sphalerite (Zn, Fe)S Bor-
nite(CU FeS,) Azurite(Cu,(CO,),(OH,) Malachite (Cu,CO, (OH),)
Pyrrohotite (Fe_S,), Magnetite (Fe O,), Hematite (Fe,O,) Goethite
(FeO(OH) and quartz as the principal .gangue mineral.

The mineral association can be classified into two assemblag-
es as follows:

1- Fe-As Sulfide minerals assemblage: (pyrite, arsenopyrite

and pyrrohotite).

2- Cu-Pb-Zn sulfide minerals assemblage: (native cupper,
chalcocite chalcopyrite, galena, sphalerite, malachite, Bornite and
azurite). Gold is found to occur either as independent grains or in
association with
arsenopyrite and pyrite, in the quartz veins and in the chert.

Field observations and studying of thin and polished sections
indicate meso
epithermal gold mineralization as epigenetic gold mineralization
(vein lode type) Occurring largely in quartz veins, quartz stringers
and chert which emplaced within basement rocks such as diorites
along; NE, ENE, E-W shear joints, fractures and faults zones.

The supergene enrichment zone associated with quartz vein-
soccur as small halos distributed around the mineralization zones
with ages related to volcanism, shearing or similar to post igneous
activities in the region.

11. Discussion of Structures and Metamorphism:

The strike of the planner structures is NE and NEE, controlled
by OBSZ and SSZ respectively. Schandelmeier and Richter (1991)
assigned four major deformational episodes that have affected the
basement complex rock units ofthe Ombadir and Sodari areas.
These four major deformational episodes are referred to here as
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DI, D2, D3, and D4.

DI: The first phase of deformation (DI) is a Late Proterozoic defor-
mational

episode that has resulted in isoclinals folding in the high-grade
Migmatitic gneissic basement units and the meta sedimentary belt
of Ombadir.

D2: The second phase of deformation is a Late Pan-African defor-
mational episode (D2) that is manifested in numerous N020 strik-
ing ductile shear zones, where the older granite was synchronous-
ly deformed while being intruded. (D2) refolded the earlier
structures of (DIl) especially the meta sediments of the Ombadir
belt

D3: The third phase of deformation is the Latest Pan-African de-
formational episode (D3) resulted in the OBSZ is expressed in
form of 60 km wide system of sub parallel brittle shear zones
which cross-cut all previously described ductile fabrics of Omba-
dir belt. These shear =zones are generally made
up of cata clastics and fault breccias. The strike of the master faults
trendabout N0510b1jque, cross-cutting relationship with regional
NNE trending fold and shear structures suggest that OBSZ faults
developed during intensive late Pan-African crustal shortening.
Late Pan-African shearing in the meta sedimentary belt of Omba-
dir providesan example of brittle deformation of the upper crust
which can also be observed in many- other parts of NE Africa.
This shearing marked the final compressive deformation which af-
fected the entire area between the Tibesti Mountains (Libya, Chad)
and the Arabian-Nubian Shield (Saudi- Arabia, Egypt, Sudan) and
which terminated the Pan-African evolution in NE Africa
Schandelmeier (1991).

D4: The fourth phase of deformation is the Late Carboniferous to
Triassic ode formational episode (D4). It is a brittle dextral shea
ing reactivation eventin Ombadir and Jebel Nehud areas.
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In Sodari area the sinisterly shearing extensively reactivated the
structures of
the previous episodes of deformation, exploiting part of the aniso-
tropic zones of weakness.

Sodari shear zone (SSZ) is a large wrench fault zone which is
etremely conspicuous on satellite images. The master fault of this
shear zone can be traced by ridges and narrow depressions which
line up in an approximately N035° 40° direction for about 200 km.
The D4 sense of shearing along the SSZ can be determined unam-
biguously as
sinisterly, due to two specific structural features that occur along
the shear zone dented by a large and a small circles in which is
manifested inLeft-lateral transtention and transpression structures
respectively.

The stress regimes, which caused regional shearing in the Omba-
dir and Sodari areas during late Carboniferous to Triassic period,
utilized part of the fault patterns generated during major episodes
of the Pan-African deformation (D2, D3). In other words, many of
the fault fabrics of the Phanerozoic shear zones in central North
Kordofan  were generated by reactivation tectonics.
Close genetic relationship between within-plate shearing and alka-
line igneous activity is suggested .

12. Conclusion:

Hamprat El sheik Area considered as a part of the Arabian —
Nubian Shield. The lithology’s in this region are late Proterozoic
gneisses, folded supracrustal metavolcaniclastics.

Relatively younger granitic intrusions and Felsic ring dikes
have been emplaced along fractures and major systems.

Detailed studies of the geology and associated wall — rock al-
teration suggest that gold mineralization is shear related and char-
acterized by green schist facies mineral assemblage. The mineral-
ization is characterized by gold — bearing quartz veins containing
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pyrite, arsenopyrite and iron oxides. Gangue minerals include
quartz , calcite , K- feldspar .The auriferous quartz reefs are vari-
able in color and size and textures include massive and banded.
The width of the veins range from a few centimeters (stringers,
vein lets) to greater than 1.5 m . It usually occur as discontinuous
isolated patches due to pinch and swell. The veins are preferably
hosted in calc — silicates.

Shearing processes and retrograde metamorphism are associated
with remobilizing gold in the quartz veins and red posting it in
structural traps . The spatial distribution of Abu Zaima auriferous
reefs, the zonal nature of assOciated wall — rock alteration and the
structural and litho logical evidence suggest that the mineraliza-
tion is related to episodic fluid flux during deformation. The depo-
sition of gold was retrograde metamorphism and the fault reactiva-
tion along the shear zone.

The gold occur as free gold in quartz Or as dissemination in fluids.
Gold also occur as placers structurally — controlled auriferous
quartz vein mineralization in Hamrat El sheik area.

The geochemical, litho logical, structural and mineralogical fea-
tures as well as the style of wall rock alteration of the quartz veins
suggest that it best classified as reflecting an organic gold deposit
type. Next point explain that:

e Deposited tectonic disruption due to repeated deformational
cycles complex display the following criteria characteristic
for ophiolitic complex

i- Full range of litho logic assemblage: (layered gabbros
Pyroxenes, pillowed basalts and calc-silicates)..

ii- Regional structural position and internal structure: the
complex is aback arc marginal basin with linear trail
concordant coinciding with the general regional geolog-
ical strike.

iii-  Characteristic mineral and element assemblages usually
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associated with pod form deposits, sulphides of Ni, Cu,
pb (occurring as anomalous element content disseminat-
ed in Pyroxenes).

Native Au, PGE, Alloys (forming within the nickel sulphi-
des). The anomalous elements content of the above men-
tioned metals are found to be specially enriched in cap rock.
Out of the above mentioned minerals and elements and only
chromites and talc are now being mined in small scale.

e Stream sediment sampling method (heavy concentrated-
black sands- mineralogical method) and litho chemical
method (secondary dispersion) proved to be useful tools for
detailed prospecting to reveal secondary haloes, blind and/
or ore convened showings.

The results obtained from filed observations confirmed the
poly metamorphic nature in the study area, thus consolidating the
ideas forwarded by Different litho logical units displaying various
metamorphic ranks, indicated from their mineral assemblages,
textural and structural . The deformational and remobilization pro-
cesses in the study area are manifested in the migmatitie gneisses
and amphibolites structural fabrics which denote that the area un-
der consideration was subjected to ploy-phase or ploy-episode de-
formational history.

The hornblende schist’s of J. Abu Retag represent anomalous
variety of hornblende schist’s. Characterized by the presence of
large K-feldspar crystals following the metamorphic foliation and
displaying high gamma ray readings which could be askribed to
content in the large K-feldspar crystals. This rock type is not re-
ported in previous investigations. The hornblende schist’s are or-
ganized in a linear belt with the other meta sedimentary rocks in J.
Abu Retag, with and regional trends that conform with the de-
scribed regional trend of the Northern Zalingi Folded Zone and the

Central African Shear Zone
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It is pertinent to mention that the amphibolites and horn-
blende schist’s are encountered as pockets or small linear belts
within the meta sedimentary rocks, such modes of occurrence
could denote prevalence of anomalous P-T conditions in some lo-
calities. Meta gabbros reflect varying degrees of incipient meta-
morphism (partial epidotization, carbonitization, serisitization, al-
bitization, saussuritization, etc.), whereas the syn- to late-tectonic
granites display structural and textural features that testify to their
formation during tectonics (slickenside surfaces, intense silicifica-
tion and toumalinization processes).

Some felsitic rocks have extruded syn-cinematically while
others superseded the shearing episodes in the study area. Field
evidences confirm their pre-Nubian age as recorded previously .

Petro graphic investigations authenticated field observations
and clearly indicated that the study area is a poly metamorphic
terrain, composed of different litho logical units described in the
lithostratigraphic sequences in The mineral assemblage of the
Migmatitic gneisses (Quartz - K-feldspar orthoclase and micro-
cline-partite) plagioclase of upper amphibolites facies. These rocks
are highly deformed and subjected to retrogressive processes as
manifested in plates (8) and (9) {features that lend support the re-
activation and remobilization of the forwarded by Schandelmeier.
et al. (1987a. 1987b. 1990) and Harms, et al. (1990).

Minerals assemblages of the amphibolites, hornblende
schist’s and the diopsidic-forsterite marbles denote medium grade
metamorphism (epidotic-amphibolites facies) However, the large
crystals of K-feldspar in the hornblende schist’s seem to be blas-
toporphritic crystals these crystals preceded the tectonic episode
since the crystals are fragmented and display various degrees of
retrogresses processes as shown features are interpreted as an in-
dication of poly metamorphic history. The microscopic examina-
tions of the chlorite schist’s, graphitic schist’s, mecaceous quartz-
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ite’s, marbles indicate that these meta sediments have mineral
assemblages characteristic of low-grade metamorphism of green
schist facies. Lithologies and the different metamorphic ranks dis-
played by the meta sediments in the study area are similar to the
metamorphic processes .

The tectonic implications of the above described metamor-
phic evolution of the area may be summarized as follows:

The Migmatitic gneisses in the study area seem to belong to
the high-grade continental carbonic gneisses in north west Sudan
and south east Egypt which constitute the oldest rock unit which
were described by Rocky, (1965) as “the Nile Craton”. Sjehan-
delmeier, et al. (1987a) redefined this area and coined the name
“The East Saharan Craton” (ESC). Kroner .(1977) regarded the
Nile Craton as a continuation of the Congo Craton and termed it
the Sahara-Congo Carton. While Black and Lie’geois (1993) ar-
gued that this Craton was a Craton before the Pan African episode,
but was totally remobilized during it, and named it the Central
Saharan Ghost Craton [quoted from Schandelmeier, et al. 1987].

However, our field and laboratory investigations clearly show
that these gneisses have undergone severe deformation and remo-
bilization, findings compatible with the ideas of Schandelmeier, et
al. (1990) about the ESC, hence may, probably, have the same geo-
logic and tectonic evolution history. The reactivation of the ESC
produced numerous small rift basins which hosted the present
low-grade meta sedimentary pile. Dynamic metamorphism within
the shear zones exemplifies the last tectonic episode in the area.

1- It seems reasonable to conclude that the study
area is belongs to the remobilized East Saharan
Craton of Pre-Pan African age, wherein a ploy
metamorphic terrain is produced that high-grade

Migmatitic gneisses (upper amphibolites Facies)
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which represent the old crustal material that is
overlain unconformable by Sodari — Umm Bader
intercontinental supracrustal meta sedimentary
belt of low- to medium-grade metamorphism

(green schist and lower-amphibolites facies).

2- The overall tectonic event in the study area is represented
by three deformational episodes labeled D1 D2 and D3,
which have extensional, compression and shearing charac-
teristics consecutively These episodes are:-

— D1 Produced the rift basins that received the sedi-
mentary pile formed by the post D1 erosion- devo-
tional cycle.

— D2 Is of compression nature, triggered the low-grade
metamorphic phase “M2” and brought the isoclinals
folds in the amphibolites.

— D3 Created the cataclysmic metamorphic transfor-

mations along the shear zones in the area of study.

3-  The outlined metamorphic phases in Sodari — Om Bader
area are separated in time, space and rank:
Miss of late Achaean to early Proterozoic age, affected the
deepest and oldest rocks in the Basement Complex Forma-
tions produced the Migmatitic gneisses, rank high-grade
metamorphism (upper amphibolites facies).
M2 Probably of Pan-African age according to Abdel Rah
man, et al (1990), affected the sedimentary pile and pro-
duced the various meta sediments described previously,
rank low- to medium-grade metamorphism (green schist
and lower-amphibolites facies).
M3 of late Carboniferous — Triassic age according to Schan-
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delmeier and Richter (1991),created catalectic metamor-
phism along shear zones (brecciaing, mylonitization associ-
ated with hydrothermal processes), rank low-grade
metamorphism (green schist facies)

4. Pock geochemical investigations have distinctly revealed
that the precursor igneous materials of the ortho-metamor-
phosed rocks in Sodari — Ombadir area exemplify within
plate continental crust magmatic. Thus excluding any rela-
tion to plate margins.

3. Fracture systems in the Basement Complex rocks are
deemed to be the favorable sites for groundwater accumula-
tion, whereas shear zones represent the conduits for hydro-
thermal solutions rich in mineralization, presence of inten-
sive toumalinization processes is convincing evidence.

6. It is envisaged that geothermal barometric and investiga-

tions would be of value in the determination of the P-T conditions

and age of the outlined deformational episodes and metamorphic
phases. Such an exercise is essential for correlating the present
findings with the well established concepts regarding

The oxidized ores of exposed sulfide deposits on land are com-
mon! enriched in gold, in a zone of secondary Cu-sulphides or Fe-
rich gossans. Supergene enrichment of gold in this environment is
commonly attributed to the exposure of sulphides to oddation by
near-surface groundwater, following uplift and erosion. However,
high concentrations of secondary gold have been found in oxidized
shipside deposits on the modern as e.g. in hydrothermal field of the

Mid-Atlantic Ridge . This observation suggests that high concentra-

tion of secondary gold may occur in ancient deposits that have nev-

er been exposed to surface weathering on land.
. The gold-rich ochres Contain coarse-grained native gold in

a matrix of Fe-oxides and parasite and have been interpreted to be

the fossil analogues of gold .
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The mineralized massive barites are distally located relative
to the massive ship side deposits and the gossans. The best exam-
ple in the area occurrences which are hosted by acid volcanic and
contain about 1.5 and 60ppm Au on average ,respectively (Table
5). Gold occurs as fine disseminations in barite, pyrite and quartz.
Wall rock alteration is extensively developed and the host rocks
are also mineralized. New occurrences of massive pyrite have
been found in the Abu Zaima belt within mineralized structures,
hosted by acid volcanic and volcano clastics rocks. The mineral-
ization in the area is controlled by a shear zone that contains a
number of meter-scale lenses of massive, compacted fine-grained
barite associated with disseminated copper sulfides in its hanging
wall. No Fe-gossans have been found in the area. Gold content.-of
one analyzed sample (i insignificant, but the wall rock (A contains
up to 59 ppm to 1.5 ppm Au (Table 5). The mineralized massive
barite lenses in to the same phases of deformation as the host rocks.

Hamprat El sheik area considered as part of the Arabian — Nu-
bian Shield . The lethargies in this region are late Proterozoic
gneisses , folded supracrustal metavolcaniclastics and turbidity as-
semblage . Relatively younger granitic and Felsic ring dike have
been emplaced along fracures and major systems .

Detailed studies of the geology and associated wall- rock al-
teration suggest that gold mineralization is shear —related mon-
soonal , and characterized by green schist facies mineral assem-
blages . The mineralization is characterized by gold — bearing
quartz veins containing pyrite , arsenopyrite , chalcopyrite , pyrro-
hotite , and iron oxides .

The conclusions which have been drawn as the result of this
Experimental work are given as shown in systematic order based
on the actual Stages usually adopted lo conduct geological inves-
tigations leadingtowaeds finding gold deposits 1.e. defining geo-
logical criteria which encourage prospecting, to define potential
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targets (in this study geochemical anomalies and finally dissection
or detailed prospection-preliminary exploration of revealed sec-
ondary dispersion geochemical patterns.

13. Recommendations:

— Sudan covers a big surface area and has diversified geology
which merges with neighboring African countries

— Sudan has a huge mineral potential waiting to be explored /
evaluated and developed.

— Infrastructure is developing and the environment of investment
1S encouraging.

— Invitation is extended to investors to visit and explore Sudan,
and to invest in the mineral sector.

— The traditional mining provides job Opportunities sand im-
proves the economical status thus help sin poverty combating.

— The export gold provides foreign currency and contrib-
utes to the increase of GDP It expands the area for explo-

rations and reveals important hidden indicators for gold

presence.
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