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ABSTRACT

The extmpive Geological Mapping in Gombe lnlier bas revealed hat Whe anta in charactiniged by we major Rock typer: The Basemerd compler
nochs rpresented by e Rocks of Biotite Granite, Mignatite Gueins which s swrownded by Hhe Crelactows Sedimentany Sequences which
encomparses; BimaformationYolde Formation, Pindigs Formation [ollowed by Gomle formation. Barite Mineraliyation in Gombe Inlier
ocowns along veims Wal are suctunally cowtrol witlin Hhe lnlien. There i1 4 progressive incrtase in the BaSO,  contrt as well s specific
W%WWMWMWWWRMWM%M#Z&VM,L.L.Wmm/w&'/ulawwky/wthly..FMCWMM
applications. The ereamy [wlite variety with 95.75% BaSO. ,94.35% BaSO. and 95.91% BaSO.  with  average specific pravity of (.93
glem’ 461 gfem’ and .S ofem | white streade and bandimess of 3.2 i1 suggested 1o le gpade one Type. The amoly/dank variety with 90.30%
BaSO. ,90.44% BaSO.  and 90.06% BaSO. with average specific pavity of 3.91 g/em’ 395 gfem’  and 3.33 gfem’ wbite streads and
bandmers of 3.3 cam bun convider as gpade o Banite The chemical comportion of Ue Barite, when compart witl intormational danderds
KEY: Geology, Occumrence, Quality and Shuctines.

INTRODUCTION

Nigria 2o 4 Naturally Endowed and Rick in variety of shategic solid Mineral Resomrces hat ane widely dintribuded
acron e conrtry and e Sudtainable Exploration and Exploitation of Here Resowrces bave the Potential of turming
around e Ecomomy of Ut Covntry. One of such idutiffed shategic solid Mineral Resowrce that ban the Potential
of contributing immenely To We growth. of e Nigerian Ecomomy 11 Barite (BaSO.). Barites minmraliyation oceunmd
both. in Basemern complen snd in e Sedimertany Basim of Nigiria and i alse ocounmd witlin the utine lnglh. of
e Bt Trough Banite acommnence in Gombe Inlier i1 one of Hhe meglected and wnder studied Barite in Nignia, Thia
dy 4 simid a1 werligaling e gology, occwnincts snd Quality of e Banite miniraliyation im e srea. Dut 1o
Rugged natune of e tmain, Hhe study area o divided i o Location A, B and C.
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Figuret:  Topopaphic Map of He study Arin
Stnctigpapley of Gombe lnin

Gomdie Inlien L4 Located in the mortheastorn Nigeria witlin the Gongola Basin which 1o Hhe ome of e bifurcated amm
of e Upper Besue Trough. [1's the Basemert Rock which expored mort of e sedimentany squences of e Bavin tat
encomparsr Bima Sanditone, Yolde Formation, Pindigs Formation and Gomlbe Sandstone. The Inbior can e
corvidened a1 Geological epitome of e Upper Berue Trough becanse o vinidly diplavs gueral sratigraplic and
uctiril dgles of Gongola Basin within sbont and relatively small, easily accessible anea. The Lthostratigaplic
vegquences of e lnlier bave leen Bectorically affectd in most of Hhe area by He we major [alts ( The NE-SW

Desding Gomle (pult and N-S resding Woro-ladde-wino-dole fauld).
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Figure 2: Geologieal Map of Nigria showing the Berue Trough
(Medified (pom Abubakar et 4l., 2008).

Regional Tectonic Setting

The Berue Trowgh 14 4 major NE — SW trending riffthasin of SO = 150 bom widdh. 11 extends for over 1000hmstanting
[pom U worthern margin of Whe Nigr Delta in Werowth 1o southern margin of Hhe Clad Basin in the morth(Figure
7).T&M%MMMMMGOOO"\O¢&¢W—TMMMWMWMU@WMO&WMWW—
dating Hhe nid-Santowion bave bun compresionallydeformed, (plled and wplifted n swversl placs. 1t i
gogpaplically wbdivided into Lower, middle snd wpperportions (Figure 1). The Northern Bewue Trough o Y -abaped,
msde v of o srma samily: We €~ W trending Yola Arm, N-S rerding Gongola Arm 4 sbown in Figure 2.The
Northern Berue Trowgh i1 belived 2o bave [ormed [pom extmsional processes during Yo late Jurarsic — Eanly
Crctactons separition of We contiments of Alpica and South America tnowf e process of Aiffting (Grant, 1911;
Olade N1T1). However, Besdbelil (1939) <o oppord 1o this 2ift model, suggesting Wat Hhe reactivation of e Late Pan
Alpican tansform pudt in the South Atlartic during Ue Critactous devloped 1t of vinisnal stride — slip faults
wre rerpondible [or Hhe development of We sl — bavins in Hhe Norsthern Buwue Trowgh. The sedimertary squence
infilling of e Northern Bt Trowgh s made wp of continesdal, hamptional and marine deporits and ey range
[pom Aptian To Paleocere (Rabelle, 1990; Zaborski et al., 199) and Dike, 2002). The Bima Formation, 4 continental
[ormation, sepresents Hhe basal pant of We sedimertiry succrssion in all We orre srms of the Northers Boue Trough
MamFW?’ZWM@MMWPWMWWWW%W
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Siliciclastic members: Hhe Lower Bima (B1), the Middle Bims (B2) and e Upper Bims  (B3). 112 Lithology and
deporitional envinonments bave been dincvnred by svnal authons (Carter et al., 1963; Allix, 1983; Guirand, 1990).
The Yolde Formation Lies comformably on the Bima Formation in Hhe whole of Hhe Northers Berue Trougf. Thia
[ormation of Comomanian age (Lawal and Masllade, 1986) represents te begmming of marine incwrsion inte this
part of Hhe Bewue Trough. The Yolde Formation was deposited in 4 bamvier Loland/Aeltsic setting Alubatanr, et L.,
2006; Shettinma, 2007).

10°E 11°E 12°E
L 2

Borno (Chad) Basin

B oot

D Post-Cretaceows sedmarts
- Cretacecus sediments
D Precambriasn Basement — L

Zebersli o7 2, 199)).

Gongole Sul-Basin

h«lﬂtafwgo[é%—WMW),MLVMFWMdW@wM@Z&PWFWWMM
litnal equivalert 1o Gongila Formation and Fila Shale (Popoff et al., 1986), and ey Al represend 4 (ull marise
incwion inte Hhe Gongola flam (Figure 3). The estuarine/delisic Gomle Formation of Macstvicltian age overlics the
Pirdiga Formation and 2 rpresents the youngt Crelactons sediments in e Gongola Basin. The Northern Berune
Trougl 2 believed To bave formed (pom ectmsional proctsses during te Late Jurassic — Eanly Crtlactows spanation of
Ye contiments of Alpica and South America Unougfh Hhe process of Aifling (Grant, 1911; Olade, 191S). Howeven,
Bedelil (1989) i1 opposd 1o Mis 2ift model, suggerting Wat Ue ractivation of te Late Pan Afpican Dandform
fault in e South Atlartic during the Cretacrons developed sty of vimistral srike — slig pults ane resporaille for
e Awelopment of Hhe wh ~ basims in e Northeorn Benve Trowgh. The sedimentany seguemer infilling of he
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Paleacene (Rabelle, 1990; 2aborski et 4l., 1991 and Dike, 2002).

Yols Sub-Basin

I the Yola Sl — barin(Pom), the Dudud, U Jessu, the Sehulivge, Mhe Numanba Sbhaler and e Lamja Sandstones are
e Upper Comomaman-Santonian equivilents of e Gongila and Pindigs Formatiom of e Gongola Basim. The
Turomisn-Santonian deporit in Ue Yola Basin ane Ltlologically and paleomvironmentally similin To Hhow in e
Gongola Bavim, except the Lamja Sanditone which s dominated by marine sanditone (Carten e al., 1963).
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=== Unconformity DE - Dumbulwa Mombeor
Figimre 1: The statigrapliy of the Besmst Trousgh. (modified (pom Oliaje o2 4t 1949)
A-Hiatws, 2-Sartorian and Conomanian Tectonim, 3-Basall, G-Marine sdinents, S-Tramitional-marisne
wedimernts,§-Cortimestal sudimernts )-Basement comples

Table 1: Guweral Specification Standands [or varions wats of Barite Dnes

Stardard  Spec.Gray.  BaSO.  Soluble Allali  Heavy Metals  FeD: $0; ALO:

APl MedG2min  Gominn  2S04m N/ NA N N/A

ASTM Gl NIA  9S%hmin N/ N/A 0.15%mur 1.5%  0.15%

API Pt N/ 4%min  0.2%  N/A 0.0s% N/A  N/A

MM Clemical — Thmin 1.0%mae N/A 1.0%mae N/A N/
NA

APl Pharmacestical D). Sbomian <0.01% pfom 0.000%ym  NA 1% N/A

12|1JSAIR
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NA

Key: API(American Perolewm Institute ), ASTM (American Seciety for Testing amd Mattrials), Speg.Grav.(Speciffic Gravity), N/A =Net
Applicable ( Ene o7 2,2012)

Table 2: lndustrial specification for varions waes of Barite Ones

Spcification  Induatries Chenical comstituert Spec.p.

SLOZ FCzO; Aezoz Mgo 040 EASOU

s Ol snd Gan - - - - - 490% 4.20
Clenicals 2% wax. 01% max. 0.1% max. - - 90%
Paint - - - - 45%Mis.
Glass 1.5% max. 0.8% nax 01S% mar - 46%Mis.

Key = IS mears lndian specifications  (Indian mineral yean book 2013-201S.)

MATERIAL AND METHOD

The Fild Methods

e resanch begam with Hhe [feld work camied ot wainly haverses purely on (oot seron We study anta. Due 1o e
rugged watunre of e nlier Yo ana o only accrsible nough (oot path Wt Linded o e lier. The anta Lo mapped
wiing Topogaplic map of Gombe Nerthwest sbeet 152 on 4 acale of 1:50,000. Rack expomnes owleropping were
The stttude readings Tadings witl aid of Global positioning systom, compars and dimometr were wud for Ros and
Sterca met plots.

The Luborstony Methods
TK‘Z“WWWW“ZVMW&WW GWMGWMWW%WW“WW
To dtermine Wein chemical and phyrical daractrintion.

Geotechwical Aralysis

The Banite samples were pulveripped to sieve oud M wniform sige of the Banite gains. The following apparatis ane
stuined T carny oul the exporiment:-

1-Desnsity Bottle of SO ml with slopper

2-Balince 1o weigh the material (accwracy 10gm)

3-Wask Bottle with distilled Water

The density bottles were wasked, dry and weighed (M1).104 of sample was Taken and Danseried 1o Hhe dunsity Botile
and weigled (M2). Distilled water war added To Hhe Aensity bottle witl sample, just enough 1o cover e Sample. The
bottle was sbaben To allow e sample and water 1o intormiz. The vacwum deiccatons was v to place He bottle
withoul e dlopper To notice We movement of ain. The vacuum and LA of Whe desiccators war replaced and applied
agpin. e procedune was repeated wntid me sin war wolved [pom e Bottle. T specimen was romoved [pom e
desiceatons. Ain-fpee watr war added wrdil Yo bottle war (Wl and Hhen e dtopper war insrted. The Bottle was

1| 1VSAIR
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meaned (M3). WMWWW%WWMMWWWMW (MG).
The speciffic granity was dedermined wiing Hhe formula:
G=M2-M1)/(M2-M1)- (M3 - MYy)
Were M1 =Mmo¢mﬂyfwm, M2=Mmo“rwduwdmlmz

M3=Mmo¢f~7a~m¢1m,wdmdwm, MQ=MW¢¢MWWMWMW
The same procedune was conducted tnte Times on tach sample and Mt average was Tading,

Geodbemical Avalysis Using (X-R))

Total umber of twelve selected samples war analyyed for major oxide concntration it Abata Coment luboratony.
The samples were pulveriyed and 10 of e pulveriyed sample was weigled and mised witl te Ltlivm mitaborate and
Ctliwm Wraborate. The mictune was ipited in 4 presd fpamace 41 11S0°C for Tem mirdes aftr being mived in 4
Hatinum owcille The cncilble witl 4 sample was placed on Hhe crcibile bolden immediotely Hhe stant butlon was
presstd on for Hhe commencement of We preparation process. Ammonium lodide 1ablet 4 4 releasing agunt was added
1o e avtomatically leated sample wlich s mixed and cant in 1o 4 didk (mold). The flass Beads was Labeled and
dotted in 1o Yt enrgy dipersive Xray [luorscence for major ovide (ED-XRF) after being cold, rtady for e
B40,5:0:AL0;,F.0:,Ca0,Mg0,K:0,N4:0, P05, M3n:05,T:0:, L, Cr:0:, 540 , SO

RESULT AND DISCUSSION

20[1JSAIR
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Ectensive [(eld mapping in Hhe study area las revealed Yat We anea bas comprios e Basemernt compler Rocks
wnrownded by Hhe Crelactows Sedimentany sequences which encomparies; Bima [ormation, Yolde [ormation, Pirndigs
[ormation, (llowed by Gomlbe formation. The crystalline Basemert Rocks in Hhe study arta ane sgpresented by e
Rocks typer of Biotite Granite and Migmatite Gueins . The predominant Rock Type Lo Gueins of medivm to coarne
gintd Wetuntd and merocritic in color. Tle dirmations of Lgft and dank colord lands of minrals are very
obviows. 1t was obswed Toward e peate of te Inlier bighly ndinated and mitamorplond sanditone. The structural
disporition war obswed in e [(ld, as e Barite Veins acored along 4 fpudts bimes trending NE-SW snd ENE-
WSW esmplaced witlin the indurated sandstones and Gueinses. These Trends ane in convintent with e General tend
oﬂi&WWWuﬂ%WuWWW&W%M(GWMMWW—W—WMA—W
fil). 1t was suggested Ut te wboguert lgneows and epinodes of Teclonic activitios Yat affected e anea ane
nesponsible for pall ways in which e mineraliying fluids are scoumilattd and comolidated within Hhes
s, Ot of ihiding dbarsctviation of the Banite of Gomdbe Inlien L4 s lack of association with Galera and
Sphalerite Libe in mort acowmnencer along the Benue houdh. The Banite i brittle, High Dewsity, white streak whes
1cralcbed by & il Uade or bt by 4 Hammer. Two varictios of Barite were identified on e lasis of color, form,
busten, deavagge and sccvsony minenals. The Crtamy/wlitish variety et s Gramdan, Crystalline, wh-vitreons and
cortinl of quarty and Y smoly [dark Yat 2 Crystalline and compactid, vitreows with e dwoid of other
Minerals.

21| [VSAIR
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Plite 1: The Creamy/ whitiok vaniety Wat is Gramular, Crystalline, wl-vitreons and consial of quanty
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Plate 2: The smoly [dank Hhat is Crystalline and compacted, vitreows with We devoid of other Minerals

Geockemical Aralysis and Result
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Table 3: The gockemical analysis neaults (oxide composition) [or e Hnee locations

Clenical
Parameters Location A Location B Lecation C
in W%

V. V2 V3, W Ve V22 V3 VG Vie V2. V3. W
B4SO. 90308 45740 84.4S9 89.901  €6.293 44.338 84113 40.063 .21 45914 40301 40.442

SO, 6994 1.835 2460 3.03S 2961 2865 32.000 €.80S 10280 1782 €698
22{7);2 0361 0301 023 0390 0582 0582 0285 028 0641 0239 0.266
2@206;6 0.022 0160 0.024 0.025 03495 0497 0.02) 0.05% 0.081 0051 0.091
gf(;ﬁ S106 0606 1256 S.118 196 0718 1315 1.620 0600 0567 1.524
Z'I:(? 02%) 00717 04163 0252 0143 0314 0228 013 04m 0061 04160  0.09S
KO 001 0032 000S 0.02€ 023¢ 0017 0.023 0.02€ 002 00146 0.02¢
2/2«29; 0247 0286 0246 0256 0201 0286 0258 0.265 0260 0253  0.248
ngz)t” 0.00S 0.002 0,004 0.000 0.00¢ 0.00¢  0.002 0.008 0.00s 0.005 0.000
f’lﬁfj -0.060 -0.002 -0.049 -0.060 -0'04S -0.060 -0.05S -0.00S -0.054 -0.060 -0.062 -0.05€
0. 0435 0445 0420 0139 0119 0146 0436 0439 0.13¢ 0158 0138 0134
a 0.006 0.007 0.017 0.008 0.007 0.007 0.007 0.007 0.000 0.000 0.007
g/fgf 0,001 0.002 0.000  0.003 0.002 0.001 0.0017 0.008 0.000 0.000 0.003
ggoo 0.6%9 014 0S40 0.6%2 0689 0514 0545 0.664 0216 0317 0664 0.613

Knowledge of e level of concentration of asociated clemical specios belp in e dimivation of wrwanted species,
WW@%WW%MWWM of prime imporlance T&WMW&{
Yhe tudied Barite pom the Gombe Inlien 1 presented in Table 3.There i 4 considerable variation in e comctntration
geochemical [pcier. BaSOs comenration ranges [nom 8U.UST 10 9S74) with (pom Location ‘A', 66.293 1o 94.338 wih
fpom Location B’ and §1.201 16 95914 wit%h (pom Location ‘C'. Si0: content ranges fpom 1.83S 1o €.9Ul wih [pom
Location ', 2.96S 10 29.6) wth (pom location B, and 1182 12 10.280 with {pom location ‘C'. There i1 4 gemenal
Low concrtration of water soluble Elemert (Ca0, M, K0, Na:O, P05, CL), beavy Metals concertrations ane less
tan 1 wih (FeDs, ALD; Cr0; 0. Mi203, 90 ) . The samples with gneral bigh comcentration of Uhe gockemical
fpcier are thow oltained [pom Hhe conter of e Veirna, while those samples with te low concertration of gockemical
fpcier are Hhe ones olisined (pom Hhe wall Rock contact. following the Catbles (1991), Applegand and Guba (1991),
Omada and lhe (1996), Abpele et 4l.(2006), Julivs and Nitedim (2016), thow Eleoments Hat showed ligler
corcntration valuer in We samples (pom Hhe contact with He wall Rocks Wan Hhow at Hhe cnter of Hhe veim
wggeated WUa Y lux of clamical species i dowed (pom Hydrothermal solition 1o Hhe bost Rocks Minerals or vice
veris duwring Alination, precipitation, Avvimilation, Diffusion, sddition, wbhaction or Replacemert. The influence
of e Host Rock on the luid #at Mireraliyed e Deposit s deperd on ind atbribited To different propertics o
viriows Hoot Rocks whick would bane slfected Hein ability to wtain [pacturing, apecially lirg, thong [ractmes.
The irwestigated Barite Mineral samples ane evsentially made wp of BaSO,  and most of e samples obiained [pom

2%|1JSAIR
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cntr of Veina gave 4 relatively bigh percentage while How oltaimed (pom e wall Rock are of Low percentage. Thin

Geotechrical Aralysis and Resnlts

Ve Nembers | Specifpc  Granity | Vein Noumbers for | Specific  Grawity | Ve Nembers for | Specifie

[or for Llocation A’ | location B’ for Location B | Location 'C' Gravity

Location A’ (g/en) (g/en) Location
C (gfen)

%L 3.3 V1 3.33 V1. 414

V2. 4.83 V2 333 V2. 415

V3 4.61 V3 4.54 V3. 395

Ve 422 Vs 418 Ve 418

e Geotechmical data of We studied Barite (pom the Gombe Inlier o presented i Table § below. 11 las indicated Hat
e representative samples [pom location ‘A’ bas 4 speciffic pavity values ranges [pom 3.8 1o U.61 g/oms’ and e
nepreserdative samples (pom location B lave 4 specific pavity values ranges [pom 333 2o G.SU g/om’, while the
WWMWW&/LWW'C'MeaWWvJvaWW?ﬁh#.”Sﬁ/mz.Smt«to{m
vamples bave sbown Low value of speciffic gavity. The samples oltained pom Hhe vaniows Locations Wat shown bigher
wpecific panity value L athiluded 1o Mein watune leing obtained [pom Hhe cnter of Hhe Ve while Hose with low
values are oltained at wall Rock.

Induatrial Quality

One of the attributes that makes Barite desinalle expecially s weighing agent in il mud in ol and gan induatrios
Lo Hhein apeciffic pavity values of 4.5 ¢/om’  and above i1 condidertd pune wlile barnite with specific pavity values
fpom 4.2 g/em’ satiafies Hhe regquirements of most of e oil and gar induitrics and in otler spplications (Micrafine
1999, Andnew 2003) I Gombe Inlier, e Banite obtained 4t Hhe conter of Hhe Vein Lo considertd 1o be of pune * with
average specilfic pavity of 433 ¢/en’ |, 461 g/’ and USh o/en’ |, 4.2 gfem’ while e Barite 4t Uhe contact with
wall RMhMMMWﬂMW%KMWWWJyVM?-ZZ g/m; , 3.9 g/m; , 395 g/m; , 414
glem’  BIS glem’ (talle.......). The bigh gpade vaniety of Hhe Gombe Inlier Banite can be watd in the ol and g
nduitries while e Low gpade can be wsed in Y marudpctining of Glass, Rubler, paints, dectric can lattny and in
Ye comtuction of redioactinve laboratories and wuclean ractors. For Gomde inlien deposit, oliained data indicate
Yat A can be darsiffed in 1o o gpades Barite in Tewms of qualitics and specifications for industrial applications.
The crtamy [white vaniety with 9575% BaSO. ,94.35% BaSO. and 95.91% BaSO. with average specific avity of
4.83g/em’ .61 gfem’ and USh gfem’ |, white streak and bandmess of 3.2 is suggested 1o be grade ome Type. The
wmolag/ donk variety with 90.30% BaSO. ,90.44% BaSO.  and 90.06% BaSO. with average specific gravity of 3.91
g/’ 39S gfem’  and 333 glem’  wlite streak and bardmers of 3.3 can bew consider an pade o Barite. Whes
compartd with We Barite (pom Aifferent placer within Nigeria motably; Upper Besie trough (Dumme and Gulani),
middle B Drough (Madundi and Ayana) and southern Bunue hough (Alget), Gombe Inlier Banite 14 relatively mone
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CONCLUSION

Barite Minwraliyation in Gomle Inlior within Gongols Basin wpper Borue Drough Nigpria occun along veina Hhat ant
uctmally connol within Hhe lnlien. There i 4 progressive increare te BaSO.  comtent as well as apecific panity
[pom Hhe contact with Hhe will Rock toward Hhe conter of He veim, i.e. (pom creamy/white 1o smoloy/ Aark variety. The
demical comporition of e Barite , when compant will intrvmitional slandards and specifications for varioms

ACKNOWLEDGEMENT
This work is part of the MSe Restanch work canried ot by Mobammed Ribiv wnder te supervision of Professon ALl

Harwna. The avthors are gpateul 1o entine staff) of applied Geology Department, abulatar Tafpwa-Balews University,
Bavele

REFERENCE

Abubatar, M. B, E. F. C. Dike, S. Bubar ard A. Tubun (2006). Lithostratigraply and Paleotnvirormerts o
deporition of e Yolde (ormation of Hhe Gongola Barin, Upper Berue Trough, Nigria. Nig. Min. Geosei. Sec.
424 Al Iidersational Conference, Kaduna, Alstract vol., (448

Algpehe,G.B., Ebwiene, BN. and Epbrsim, B.E (2006): The origin of Baryte Mineraliyation in Algpet Area, Olar
Marsif, Soutbwestonn Nigeria. Global Joumal o Geological Sciamees, vol. U, No.2 p 13996

Allie, P. (1983). Environmernts Musoyoiques de la panite mord-orientale du fosae de Lo Berue (Nigeria) shratigrapbie
wimentologic wolition godymamic. Traranu laboratorie Sciamee e 1. Jerome Manselles (B)21: 1-200.

Applegard, E.C. and Guba, V. (1991): A Special lasue on Application of Hydrothermal Altration Studies 1o Mineral
Exploration . Ecomomic Geology, vol 86, No.3. 14461-46S.

Besddelid, V. (1989). The origin and wolstion of e Crctactons Benue Trough (Nigria). Journal of Apican Eath
Sciemers, §: 251-282

Carter, J. D., Bankiers, W., Tait, EA. and Jones, G.P., 1963. The Geology of parts of Adumre, Baschi and Bormo
provinces im North Eastern Nigeria. Bulletin o Geological Suvey of Nigeria, 30: 1-99

Catbles, LM. (1991): The Importance of Vein Salvaging in Controlling e Intensity and Claractre| Subuanface

Alteration i Hyd/wlfvw‘d SW«; Ecomomic Gtoéogy, vol. 86, M«%G—W”
Dite, E. F. C., (2002). Sedimertation and Tectomics Evolution of the Upper Besise Trougl and Borius Basin, North-

Eartern Nigeria, Nig. Min. Geosci. Sec. 83 Armual International Comffrence Port Harcount 2002 Abstract
Vel.

Grant, N. K., (1911). The South Atlastic Berue Trowgh and Gull) of Guints Cottactons Taipple Geol. Sci. of American.
Bull. 82: 2295-229%

Guinaud. M., (1990). Tectome-sedimenatry (pamework of e Early Cretactcons contimental Bima Formation (Upper

Jolivs, KB. and Ntddim, E.E. (2016): Occomrenct, Geackemiatry and Industrial Quality of Dumme Baryte Deposi,
Soutbestrn Hawal Massif, Nerthestewn NigriaJownal of Applied Geology and Geoplyvics. vel. U, No.3.
w131

N. G. Olaje, 0. K. Ul and S. W. Petters, “Biostratigpaplly and Geockemical controls of Hydnocanbon Prospects in

e Berie Trougl and Anambra Bavin Nigerin” NAPE Bulleting, Vol. 14, No. 1, 1779, #4. 75-S4.

Lowal, O. ard Mastlde, M., (1936). Pailymological bioitratgpapby of e Crttactous sediment of Hhe Upper Besut

2|1JSAIR



1SS 253CTF1S (Poind) 25367523 (Dnbins)
‘ Eope . casiomadiapulliskings com

Basin N.E. Nigeria. Ruwerue Micropaleontologic, 29: €1-83.

Olade, M. A., (1914). Evolution of Nigrian's Bemue Trough (anlacogen): 4 Tectomic model. Geological Magayine, 112:
$15-583

Omadea, 1. and e EC. (1996): On Economic apprarsal and gnesis of Barite mineralization and salime springs
in e middle Besue Trougl, Nigeria. Jowrnal of Petr. Ecom. Geol, 91, pa 104-11S.

Refelle, M. (1990). The manine hanmsgression in Hhe Bt Trough (NE Nigeria): 4 palacogrogprarbic interpretation o
e GW Formation. Jowmr. AW Eartl. Scieners, 10: €U3-6SS

Sbettima, B., Dike, EF.C., Abubabian, M. B. and Yosuf, A. V. (2007). Facies and [acier melitectune and deporitional
uwirorments of Hhe Cretactows Yolde Formation in e Gongola Prm of e Upper Besue Trough, Nigeria.
Nigeria. ad Nigprian Mising and Geoscioncts Seciety (NMGS) Araisl Intersational Conftremce Alunre.
Abstract Vel, 9.

2aborski, P., Ugpdurlinua, F., ldormige, A., Nuabe, P. and lle, K., (199)). Stratigraphy and stuctre of the
Crtactovs Gongola Basin, Northeastnn Nigria. Elf Exploration Production, 21(1): 153-17).

2| 1VSAIR



