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1994), though it is possible that some of the Tertiary fill may be as old as Oligocene. 

lbere is some regional evidence to suggest Wt Jurassic or Permo-Triassic (Kama) 

deposits could underlie all or parts of the graben. 

LEtiEND n-_ 
-~~ - ,-" 

.Figure 2.1: Location of the East Af,ican Rift System and the A1bertiue Graben 

(petroleum EIploration and Production Department, 2002). 
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Figure 2J: 8uriaba Waki-I Wen Litholog (petroleum Exploratiou and Production 

Dl"plIrtrnent, 2002)' 

The area has been mapped by Picld'ord (1987). He set up a series of formation names, 

which have been used by all th~ later worlers. The entire graben was subjected to a 

detail~d stratigraphic and palaeontological srudy by Pickford and Senu! (1994), who 

dated and correlated the outcroPPlng beds using predominantly vertebrate and molluscan 
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Figure 2.4. The BouguCI" auomaly map or th~ Scmliki Basin (After Pep"oleum 

E1ploratjon arid Productiou Departmf'nt, 1994). 
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Figure 2.5. Bouguer gravity model along B-8 (After Petroll'um F,~ploralioD and 

Production Department, 1994). 

The first-cver seismic data in Uganda were acquired In the Albertine Graben in 1998 and 

2001 by Heritage Oil and Gas LimIted (the HOG-98 and HOG-2001surveys), A total of 

400 km of data were acquired by IMe Geophysics employing a dynannte source Figure 

2.6 shows the base map of the acqUIred seIsmic data. 

The major fault in the area, the Makondo Fault (Figure 1.2). is interpreted as the eastern 

filUlt of a flower structure, TIus same fault is described on the earlier gravity profiles 

bisecting the basin and forming an escrupment at the surface separating the Semliki flats 

from the more elevated Toro Plain_ The Makoodo ,Fault runs southwards into the Kibuku 

Fault on the northern flank ofthe Rwe:nzori Mountains_ 
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weathered at the surface. The Basement quartzites are mica-rLch and are traversed bv 

numerous pmkish white to grey quartz veins. 

The basal part of the Kibuku section is a grey-coloured, oil-stained, poorly sorted 

conglomerate (plate 4, I) WIth an obvious unoonfonnable contact WIth the underlying 

meta-quartzite. At this point, the outcrop IS more conglomeratic as a result of having 

incorporated contenlporaneous hill wash from the Basement Above the conglomerate is 

friable yellow, well-sorted, medium to fine-gramed sandstone, The section is mainly 

composed of intercalations of conglomerates and low-angle cross-bedded sands (Figure 

4.3), The conglomerate beds range from 600--1200mm thick (thIck to very thick beds), 

with I!ldividual pebbles being 10--50mm in diameter (medium pebbles) Textural 

descriptions are according to Boggs (1995) The sandstone beds are 400--1000mm thlck 

(!luck beds). These sediments were probably deposited by fast-moving streams on 

marginal frlOlt scarps m an allUVial-fan enVHUnment 

Plate 4.1. Tnt- oil-stained e<>nglomeratic unit of the Kisl'gi "'ormation, at the Kibuku 

outcrop in the Ka"o N.olya river valley, ~tation l. The photograph WlL~ taken from 

the W~t. 

36 
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Very fine sandstones 

Iron band 

Pebbly sandstone, yellow, poorly sorted, rounded to subrounded clasts. 

fine sandstones, trough crossbedded, yellow in colour, with iron band at 

Fine to medium sandstones, medium- to well-sorted, planar crossbedded and 
yellow in colour. 

Pebbly sandstones poorly sorted and yellow. 

Fine to medium sandstone, friable, v .. lln ... lI"r._n,,,"v well sorted and planar 
crossbedded. 

Very fine silty sandstone, friable, Vel!lOIli/ISfl-lllrevto brown in colour. 

Conglomeratic sandstone, yellow to yellowish-brown with fine to medium clasts. 

Very fine silty sandstones, yellowish-grey with planar crossbeds. 

Conglomerate with 
subrounded. medium 

matrix, poorly to medium sorted, angular to 
in colour. 

Fine sandstones, ... .n:m"'~nirln up into fine sandstones. dark grey, oil-stained and 
poorly-sorted. 

Pn,r .. I,,_"""1~,n coarse to medium sandstones, "rn,wn,i .. h • .nr~.v 

r.n,nnl,~m'~r",t: .. with sandy matrix. yellowish-grey. with 10-40mm-

Medium to fine sandstones. friable moderate- to well-sorted. 

Cnlnnh'm'~rnll .. " •• II",,,,j,,lh_nr .. ,, poorly-sorted. oil-stained, wellrouded. fine to 
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Brcrwnish-ansv mud:iltone with diatomite lenses 

sandstone, with gypsum crystals 

sandstone 

8rcrwn to grey muclstone with diatomite and gypsum 

YeI'lowlsh-.grel'l. mlOdllll'81tely sorted, medium to COIIIrSIl sandstone 
r..r~!!Anii!m.,vAIIlnw mud:iltone gypsum 

sandstone 

YelllCWIristHllrey. medium to well sorted, medium to COIIIrSIl 100811 sandstone 

8rcrwn muclstone 

v .... .....,;,.h to white, medium towel sorted, croesbedded sandstone, 

Whitish grey mud:iltone, with gypsum 

Yellowish to white, croeebedded, COIIIrSIl sandstone, 
sandstone 

Yellowish to white sanclstone, with diatomite lenses 

Into fine, croesbedded 

Bmwntilh-grey, weH sorted, sanclstone, with diatomite lenses 

to brcrwn mudstone 

bedded, fine sanclstone 
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Brown to grey mudstone 

V9IIII'WIIiIIIW'JlrIllV medium to coarse, well sorted sandstone 

sorted coarse sandstones, interbedded with mudstone 

sandstone with gypeum 

Valll'Mriah-hrtwun cr08Sbedded, sorted coarse sandstone, into 
sandstone 
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Yellow1sh-anw fine to medium sandstone, with coarse patches of sandstone 

YelllcwrislHllrev medium to coarse, D8ll11llt~l-be<k~ sandstone 

sandstone, with structures 
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cIa~~t(lne, with gypsum and muscovite flakes 

Yellowish brown, fine, croesbedded sandstone 
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Plate 4.2. The 8ngula" unconformity that separates the Kisegi and the Ka~ande 

formations at localion 192907E:10102008N (hammer at and parallel to the 

unconformity surface), station 9. Photograph takl'D from the West. 

Angular unconformity 

Kis i Formation 

"1gu", 4.5. Sketch of the an!l;ular unconformity that separates the Kisegi and the 

Kasande formation~. 

41 
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Trough cross-bedded UlUts were observed in the sequence and planar cros,-beddmg 

appear.; to be In the fonn of large-scale individual cross beds measuring about 1 m thick. 

The readings filr the angles of mchnation of the cross-strata were made with the use of a 

Brunton compa's with angles varying between 25" and 45" The sandstones are highly 

weathered and wcaldy cementoo with. ferrugmous calcite cement This mtense weathering 

sometimes obscures the lamination$ and bedding surfaces 

Plate 4J_ Swimeotary strnctllns as • .,.,0 in the sediments of the middl~ pa,1 of the 

Ki<legi Formation, station 9_ P"rallel beds and laminae, int.,rbedd.,d with diatomites 

(white sediments), laterally pinch out. Photol!:raph taken f'·om die West. 

In the KIscgi Formation, planar cross-bedding was used as a palaeocurrent indicator. The 

palaeocurrent direction is given by the direction of maximum dip, $ince the direction of 

inclination of a plane of cross-stratification coincides with the general direction of thc 
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palaeocurrent WhlCh deposited the so:;lnnent The readings for the angles of Inclmation of 

the cross-stmla were made with the use of a Brunton oompass with angles varying 

between 30" and 45" for the Kisegi, Smce the readings from the beds are ahnost similar, 

this indicates a unimodal palaeocurrent pattern from northeast to southwest 

Slumping structures (plate 4.4) were also encountered In the sediments of the Kisegi 

Fonnation, Tucker (2003) describes slump structures as being developed ...nere a 

sediment mass is internally deformed during downslope movement 

, 
• 

Plate 4.4. Slumping structurts as observ~d in the Kistgi Formation at lo.:ation 

192912ElO10lO01, statioD 9. Photograph taktn from tbt Northwe.t. 

According to Dingle and Robson (1985), slumps develop ...nen the thickening of the 

sedIment pile causes the sediments to slump downslope if the scdunent pile exceeds 

carrying capacity_ Tucker (2003) further notes that the fold axes are often oriented 

parallel to the strike of the slope as the slump moves, and the direction of overturnmg of 

folds is dov.nslope_ The direction of slumping. as measured from the orientation of fold 
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axes and axial planes of the slump folds is 150", to the southeast. The presence of slumps 

in the succession of the Kisegi Formation was deduced from the OCCIIITence of 

undisturbed b~ds above and below, and a lower contact (the surface upon which the 

slump took plac~), which cuts across the bedding (Figure 4.6). 

brecCia 

erosion of 
I 

,!XIS of SlUmp fold 

shpplane 

___ d reclion 01 movement __ __ _______ __ -l 

Figure 4.6. Principal features of a slumped bed (After Tucker, 2(03). 

4.2.2 Kasande Formation 

Th~ Kasande Formation hoes above the main Kis~gi Formation outcrop in the Kaiso 

N'olya outcrop, station 9. It has only been reco!,'Ili,ed at thIS outcrop, and It has therefore 

not been shown on the geological map (Figure 4.2). It represents a complete change in 

depo.ition from the Kisegi Formation, The fonnation is highly argillaceous, and IS almost 

entirely made up of reddish brown to yelloW1sh-brown, highly weathered and fractured 

claystone/mudslone and sIlty day,tone with occasional sand,tone 'trmgers. These 

sdtston~ and sandstone stringers become more frequent in th~ upper part of the section. 

The _and,tones are poorly sorted and medium to coar,e grnined, The fractures in the 

mudstones are filled with yellow siltstone (Plate 4,5). Gypsum crystals were encountered 

in the low~r section whereas diatomite Iense' were ~ncountered in th~ higher section of 

this formation. 
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Piau 4.5. Fractured mudstones of the- Kasande- ""ormation, Ka~o Nsolya outcrop, 

station to. Photograph taken from the West. 

The section is approximately 45m thick and has only minor, laterally inconsistent, 

ferruginous sand,tone stringers in a mudstone/claystone section. The mudstones and 

claystones are sdty and occasionally sandy_ 'The Kasande Formation, in outcrop, appears 

to consist of weathered mudstones and siltstones, and to have a vel)' low sand content. 

Some of the sediments are well bedded. showing weakly defined, near-horiwntal 

bedding_ The sandstone units tn the Kasandc Formation arc not well defined, as compared 

to those of the younger formations_ The sed,ments of the upper part of the section are 

composed ofSllty to sandy, claystones with poorly sorted sandstone and d'atomite lenses. 

This shows the appearance of being a sedimentologically immature sediment that has 

been very rapidly deposited in a lake 
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4.2.3 Kakara Formation 

The outcrop~ "I' the Kakara Formation (Figurc 4.2) wCrC mappcd On thc casten> side of 

the Ki~egi Ri"er and the \lyaburogo River valleys and it appears to t>c ,"erli~ally 

cOlltinllOu:; with the overlying Oluka Formation. The exa~t nalure of the conlacl with lhe 

\lndcrlying K~8~llde and Ki:;egi formation:; wa:; Ilot :;een in outcrop. The Kakara 

('ormmion is all ~rcnaceO\L8 to rudm:,,,oU8 uni!. b\lt with much day in the matrix. with 

well-dcfined. mainly lalerally ~onlinuou~ :;alld~tolle layer~. Expo~ure~ oj' thi8 formali(~l. 

found betwcen the Nyab\lrogo ~nd Kiscgi river valleY8, are mainly illtcrcalations of 

unconsolidmcd, ycllowi8h-browll. p()(lrly ~o1ted, medium lo ~oar8e grailled :;alld8lone;. 

sand-matrix conglomcrates ~nd brown to red pcbbly and muddy sandstones. Thesc arc 

intcrbeddcd with grcy. soft. siltyisnndy claystonc:;. J'igurc 4,7 show:; thc ~tratigmphic 

profile of one of the scctions of the K~bra I-'ormation. \1ost of thc:;e 8alld~tolle~ arc le8:; 

than 15m thick and appcar to be latcmlly consistent Somc of the ~nd~lOl1e~ arc more 

ccmcnted than thc othcrs. ('ining-upward seq\lCllces, from coarse to medium ~d. 

towards thc top of the scctions. were observcd in somc outcrop:; ofthi8 formation. 

Thc beds show an illcrca:;ing amounl 01' iron Ii:om base to top. Thesc grade from 

yellowish white through yellowish bI'OWIl, iron-~lained :;and:;lone8 to hrown ferru gino"s 

s~ndstone, The ferl'ugilli~ed 8alld~t(~le8 average abo"t 400mm thick with frcshwatcr 

gastropod fossils in some placc:;. 

Thc s.cdimcnls of the Kakara FmTl1ation di:;play well-prcscrved, parallel and cross 

laminations and bed~. Horizonlally laminatcd. millimctrc to centimetre thick units, are 

pre:;ent in the coarSC and pebbly sandstonc units of this formation. Some of the8c unit:; 

are lcnticulnr ~nd pinch out over a ~hort di8lance. Scattered pebblcs occur in thc pl~n~r 

crossbcdded S:md~[(~leS, which are ovcrlain by ~ number of fining_\Lp"'~rd cycle:; and 

medium to coarsc graincd pale brown to grey trough cro8:;bedded ~mdstoncs. Thc lrough 

crossbedding is morc common in the coarser-graincd "nits, conglomerates, of this 

scq\lencc. The ~nd8lOne beds contain Icnscs of pebbly sandstonc. ,,'hich are n"'8tly le8:; 

than a metre lhick with sub-angular to angular pebblcs of I-Scm in diameter (Plale 4.6), 
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Figu~c 4.7. Stnltigra"hic profile of the Kakara Formation outcrop at 

196734E/0097450N. neu the Rwebiscno-Ntoroko road junctiou, statioR 30. 
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Plaf~ 4.6. Poorly c~m~nted polymictic conglomerate of the Kakara Formation, near 

the Rwebi.~ngo·Ntornko road junction, station 31. Thr clasts display dilTrrrnt 

colonrs. implying dlat thrlr lithology is dilT~...,ut. Photograph tak~n from th~ East. 

4.2.4 Oluka Formation 

l'he sediments of the Oluka Formation were mapped on the ndge between the -"Jyaburogo 

and Kisegi Rivers and in the Nyaburogo River valleys (figure 4,2), They comprise an 

association of interbedded claystones, shales, s.ltstones and sandstones, broadly similar to 

those in th~ ov~rlying funnations (Figure 4.8) In some places the formation contains 

diatomaceous units, cherts a~d palaeosols. 

The section is highly argil1aceous with some thin ferruginous sandstones. The finer 

lithologies comprise alternations of wri -coloured claystone, light grey to dark grey. soft., 

with a.gillaceous siltstone, white to light grey to dark grey claystooe. 
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The sand grains are mainly medlUm to COap;e-b'falned sandstones with hardened 

ferruglnOUS bands ;n some places, which are orange to reddish brown coloured. The 

majority of sandstones are very fine to medium grained and moderate to wen-sorted 

HorizontaHy laminated and crossbedded sandstone units range between 30cm and 2,5m 

duck and tend to maintain their thickness lateraJJy There may be a generdi fining-upv.ard 

trend ;n each of these units, Some thin sandstones and the tops of some thicker sandstone 

beds show nodular cementation with ferruginous carbonate cement and they are highly 

bioturbated by plants and other soil-fonning processes. Although occasiona!ly cemented, 

the sandstones are more often loose or fnable and show low-angle crossbeddmg. 

Several beds, less than 20cm thick, of white to light grey to white, very low density 

sediments were encolmlered towards the top of the Oluka Formation (Plate 4.7) These 

were interpreted as diatomites. Others were encountered in the Nyaburogo River outcrop 

together ,,,ith siliceous spiculites. Most ofthe5e beds were encountered III the Nyaburogo 

River ouk:rop (plate 4,8), whereas other smgle beds and dIatomite lenses were 

encountered In other outcrops "fthe formation 

Platt 4,7, Small-scale mining of diatomites in the s~djments of tht Oluka Formation 

near the top of the ridge on the eastern side of the Killegi River, station 19. 

Photugl"aph taken from the North. 
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Plate 4,8, Spicnlite bye" in the sediments of Olnka Formation in the Nyabnrogo 

River ontcmp, statinn 29 (spienlite layer above the hammer), Photograph ta keo 

from the East, 

A chocolate brown bed, approxLmatcly 30<;m in th,ckncss, of very fine, friable sediments 

was encountered towards the top of the section, of the Oluka Formation (plate 4.9). This 

was interpreted to be a palaeosol, a buried soil or honzons of the geologic past (Call, 

1986; Ratallack, 1990), The ,ediments were round inter-bedded between very fine sand 

and very coarse sand at the lower and upper boundaries respectlveJy. The lop of the 

honzon was sharply truncated by an erosional surface, but the boundaries between 

underlying horizons were gradaUonaL Owing to bmtumation (d"ruption) by plants and 

animals, wetting and drying, and other sod~forming processes, palaeosols develop 

characteristic soil structures at the expense of the original bedding and stru<-1:ures in the 

parent rock (RatalJack, 1990). A network of irregular planes, breaking up the sediment 

into angular blocks, was observed at the surfaces of these sediments. 
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Plate 4.9. Palfflsols as observed in tbe sediments or the Oluka Formation at location 

19Jtl6EIOI02225N (bammer at tbe base of tbe palaeosol unit). station 19. 

Photo&raph taken rrom the Norlhwest 

Gypsum veins extend laterally withm the claystones of this area Gypsum occurs as 

nodules of crystals, of various sizes that range between 2mm to l00mm in the 

mudstones/claystones. It is not clear whether the SouICe of /''YPsum in the fine-graJned 

sediments of this formation IS as a result of OXIdation of sulphides or as a result of 

evaporation. When ramfall IS high, large amounts of dissolved substances enter the lakes 

and WIth no outkts and with a hot and dry climate, evaporation reduces the water volum~ 

and increases the salmity to the point "..mere evaponte minerals begin to crystallise 

(Hardi ~ e/ aI., 1978). Continued evaporation shrinks the volume and the area of closed 

lakes, eventually disappeal> leaving a residue of evapontes. On burial to depths greater 

than several hundred metrcs all the b'Ypsum is convcrted to anhydrite. Uplift of anhydrite 
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sequences results in the generation of secondary gypsum, as the anhydrite comes into 

contact with fresh near-surfuce groundwater. 

4.2.5 Nyaburogo Formation 

Sediments of this funnation were mapped in the northern end of the Nyaburogo and 

Nyakablngo valleys and the ridge to the east of the Nyaburogo RIver (Figure 4.2), The 

outcrops of thIS fonnatlon tend to be small, apart from those exposed by the river. 

The lowest section of the Nyaburogo Formation is mainly arenaceous with a stacked 

fluvial channel-sandstone sequence. whIch fines upwards into a more dayey sequence 

with subordinate sandstone units (Fib 'lire 4,9), Many of the thinner mits are nodular. 

bioturbated and cemented with iron and carbonate cement. 

Lithologically. the furmation is mainly comprised of thick sequences of rusty brown to 

yellowish brown sandstones and grey to black hard claystones with mtercalations of rusty 

brown, well bedded siltstones, fining upward~ through silty clay to clay (Plate 4, 1 0), The 

muddier part of the section is virtually undistinguishable from the underlymg Oluka 

FonnatiOll or the overlying Nyakabigo Fonnation. The fUSty appearance of the siltstones 

could be a result of oxidatlon of iron following suooenal exposure. 

The sruldstones of the Nyaburogo Formation are friable to loose and display promment 

parallel-laminated and crossbeddedllaminated ~tructures. The planar cross laminated, fine­

gramed sandstone is overlain by parallel"lamin31ed, fine-grained, sandstone that grades 

into a pale brown to yellowish brown sandstone (Plate 4.11). The channel-sandstone umt, 

at the base of the Nyaburogo Fonnation, shows lateral accretion surfaces (Plate 4.11) 

indicating that it was deposited in a meandering river environment (pettijohn, 1975). 

Lateral accretion deposits provide evidence of point bar deposllion recording periodic 

additions of sediment into the f')lIIt bar surface (Leeder, 1 982) 
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Figur~ 4.9. Stn,tigr"pliic IJrolile of dJe ~yaburogo Formation outCl"OP m the 

Nyaburogo RivCl" ,,( location 196125F.lfll 0190Sl\, station 40. 
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Plate 4.10. Nyaburogo Fonuatioo outcrop as observed from the Nyaburogo River at 

locatioo 19612!'l:/0101908N, station 40. Photograph takeo from the Northwest. 

Plate 4.11. Parallel-laminations and cro~slaminatioos aod acer'won surfacts, as 

observed in the loose sandstones of the Nyaburogo FOImat;on in the Nyaburogo 

River outcrop, station 40. Photograph taken from the North .. 'est. 
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In ,orne case" the parallel-lammated, l<xlSe, fine-grained sandstones are overlain by 

planar crosslammated, loose, :fine-grained sandstones (plate 4,12), The laminations are 

seen to pineh Oll! into the overlying sandstones 

- - -

• 
• • 

-_. ----"'-I 

Plalf' 4.12. ParalJe-l and pinched-<Jut laminations as observed in the loose sandstones 

of th~ Nyabn'·ogo Formation in the Nyahm·ol:o River ontcrop, station 40. 

Phoiol:rapb taken from tbe Northeast. 

4.2.6 Nyakabingo Formation 

Sediments of the Nyakabingo fonnation were mapped m and east of the Nyakabmgo 

River valley (Figure 4,2). Plate 4.13 shows one of the Nyakabmgo fonnation outcrops 

observed at a distance, The sediments are poorly exposed (Plate 4.14) and a traverse 

through the section sometimes requires removal of vegetation in small outcrops. The 
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fonnatcon 1~ argillaceous. Poorly exposed outcrops of the Nyakabing:o Formation show 

intercalations of poorly sorted, pebbly and coarse sandstone, lron-stained siltstone and 

consoLdated, greenish grey claystone. In general, the section is clay-rich, with 

subordinate sandstones that mayor may not have ferruginous carbonate cement. Tn this 

area, lacustrine oolitic ironstone bands, containing freshw.lter gastropod fussds were 

observed. 

Plate 4_L3. Nyakabingo Formation outcrop observed from the Rwebisengo­

Karugntn Road, .tation 28. Photograpb taken [rom the Southeast 
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Plate 4.14. Poorly upoSl'd outCl"OP of the Nyakabingo Formation at location 

19780lElOlO4576N, station 25. Photograph taken from the West. 

Sedim<:ntaty structures are not well preserved in the sediments of the Nyakabingo 

Fonnation due to the lack of well-preserved outcrops. Thin, millimetre to centimetre· 

thick.. horizontally laminated laminae and beds are however, characteristic of medium to 

coarse·gramod 5andy clay>tooe:> in most of the profiles. 

4.2.7 Nyabus05i Formation 

Sediments of tillS formation were mapped in tile northem part of the study area, close to 

the Semlikl Flats and at Nyabusosi near Makondo (Fi!,'Ilre 4.2). The stl(:hments of the 

Nyabusosi Formation are pomly exposed and a traverse tlnough tile section sometimes 

requires removal of vegetation from small outcrops. The formation is highly argIllaceous. 

It ConSISts 1TK1Stly of intercalations of light grey to light greeni,h grey claystones and 

subordmate sands/sandstones. The interbedded sand/sandstones are poorly consolidated 
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to loose, and compnse mamly medium to very coarse grains. and are locally granule-rich 

or pebbly. Grains are quartzitic, ,ubelongated to subspherica1. subangular to subrOlmded 

Plate 4 15 shows a poorly exposed outcrop of the Nyabusosi Formation. The claystones 

are silty in places With tra<:<:s of plant fragments and dolomitic freshwater fo~sil 

fragments. The consolidated day contains a black oxide along cleavage planes with 

lenses of micaceous siltstones in the day horizons 

Plate 4.15. Outcrnps of the Nyabusosi Formation near Makondn, showiug the rme­

grained sedirneutll (claystones), station 23. Phorograph frum the E ..... t. 

Exposures observed at Nyabusosi contain a few fishbone fossils, oyster shells (O'-Ireaj 

and bivalves (Atrina and Modiolus) fossils. Unbroken bivalves, With clear ornamentation, 

deposIted parallel to the laminations, are present in the sediments of this formation. These 

fossils are believed to be asSOCiated with the lacustrine environment Such types of 

invertebrate organisms live In lakes mostly at water depths less than about 10m in 

oxygenated waters (Rellleck and Singh, 1980). This suggests that either the present Lake 

Albert was bigger than it is today or that there was an earlier lake covering the location at 

the time of deposition of these sediments. Diatomite floats, probably washed down the 

hill from outcrop, were encountered on the surface. Dolomite floats, were also 
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encountered Iymg on the ground. These respond WIth a fizzing reaction when dilute 

hydrochloric acid,s added. If these samples, although not In situ, are from higher up III 

U.e Nyabusosi Fomlalioll, Ihey would :;upport the abuve interpretation of lacustrine 

environment. 

4.2.8 Kabukauga FOI"JIlation 

Sediments of the Kabulanga Formation were mapped on the shores of Lake Albert 

around Ntoroko, Kabukanga v,lIage and Ndu'ga Bay (Figure 4.2). These sediments have 

not been mapped before and therefore the name (Kabukanga) came from the locality of 

the mam outcrops. Most of the sediments of the Kabukanga Formation arc poorly 

exposed apart from where the sediments have been exposed along the shores of the lake 

(Plate416). 

Plate 4.16. Section oftht Kabukanga Formation a~ obstrved from Lal«> Albert at 

loeatioll 227989.ElOllS421N, station 3. Photograph ta"'en from the SOllthl'ast. 
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The Kabukanga Formation comprises an association of inter-bedded claystones and 

sandstones (Figure 4.10). The claystones comprise alternations of dark grey to grey to 

light grey to olive grey colours. The lower claystones are intensely fractured (Plate 4. j 7) 

and daricer in colour, whereas the upper ones are deeply weathered and light 10 colour. 

Plate 4.17. Fractured claystone of the Kabnkanga Formation at location 

227989E/Ot tS42tN. station 3. Photograph taken from the Southeast. 

The sandstones are mainly medium to coarse grained with iron bands in most places. 

which CaUSe these sandstones to range from reddish brov.n to brov.n to broWllish grey_ 

The sands are in some places loosely cemented with calcite, but are more often loose 

and/or fnable, 

In general, the sediments of the Kabukanga Formation are laterally continuous and show 

a coarsening-upward sequence with the finer sediments at the base of the formation and 

coarser sediments towards the top oflhe formation as revealed in the stratigrapillc column 

(Figure 4.10). 
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Fine to medium, light grey, mooallysorted, loose 
sandstone 

l",ht g .... y, coarse, mOOally sorted loose sandstone 

L"ht Qrey siltstooo 

Medium to ooarse-grained light grey-to-grey friable 
sandstone 

Light grey, line to medium, medium to well sorted, poorty 
cemented to friable, cross-bedded sandstone 

Light grey, parallel laminated siltstone 

Grey, massive claystone 

Yellowish grey, parallellam"ated siltstorJe 

Grey, fractured siltstone 

Yellowish brown, medium to coarse, poorly sorted, 
ferruginjsed sandstone 

Dan. grey, parallel laminated claystone with Iron bands 

light grey to grey, parallellamilated, silly, claystone 

Dan. grey, fradured claystone 

Figure 4.1 O. Stratigraphic profile of the Kabulumga Formation at location 

227989FJOII5421"f, dation J. 
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A number offaults wcre encountered In the sediments of the Kabukanga Formation, Most 

of these are normal mults WIth throw.> ranging between I m and 4m, These faults are 

graben-shaped, and strike at 185"_ 225" and 245" and 170" and dipping at approximately 

65" and 310" (Plates 4,18 and 4, 19). 

Plate 4.18. Graben fault. in the sediment. of tb~ Kabukanga Formation at locatioo 

2279891{./Oll5421 N, station 3. Photograpb taken from tbe Northeast. 

The se.:hments of the Kabukanga fonnation are characterised by horizontally 

laminatedJbedded Ulllts rangrng from millimctres to centimetres thick These are obvIOUS 

III the sandstones and a few claystones, where the iron bands fill the beddmg sUlt'aces. 

Crosslaminations are rarely present in the sandstones of this formation. The basal 

claystOlle, eroppmg out beside the lake, IS maSSIve, but It has been intensely fractured as 

seen in Plate 4.17. 
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Plate 4.19. Normal fanlt in the sediments of Kabukanga Formation at locatioll 

2279891UOI t5421N, station 3. Photograph tllkM from th" North"lIst. 

4.2.9 Rwamllbare outCl"OP 

The sediment> of the Rwamabare section were mapped al Station 20 (FIgure 4.1) on the 

ridge of the Rwamabare Refugee Camp and Anny Camp on the northwest comer oCtile 

Rwcnzon basement outcmp. This outcrop ha, not been prevlou,ly de,cribed and can be 

described as an outlier tha! lies approximately 6km from the main Kibuku and Klsegt 

outcrop" A number of small, slumped outcrops were seen in the area lying on the 

northwest comer of the Rwenzori hasement outcrop 

The main outcrop was mapped in the bank of II small ephemeral stream and a section, 

approximately 10m long, was logged (FIgure 4 11). The basal sochon of this outcrop 

could not be logged and therefore the thIckness of the section could not be a5certain~ 
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with accuracy Most of the outcrops arc scattered around the village, but are too small to 

be logged. Plate 4.20 shows the lower part of the Rwamabare outcrop. 

The section is composed mainly of mtercalations of very fine sandstones that grade 

upwards into siltstones and claystones. The sediments are brown to yellowish brown to 

yellowish grey m colour, Tn general, the sediments display finmg-upward sequences, The 

sands and silts are well laminated, laterally continuoos and in some places iron-stained 

and cemented, whereas the clays are rractured (Plate 4.21) The sediment, ofthi, (lUtCrop 

dip at angles between 1 Wand 25" to the northeast 

Plate 4.20. Lower part orthe Rwamabllre ontCl"op mapped on the ~astern side nfth~ 

Army Dt-tachmt-nt. in a small t-pheme"al .h·cam, .tatinn 20. The roreground shows 

aligned, wellround~d pebbles and cobbles, derived as hillwash, Photograph taken 

from tbe Northwt-st. 

The sediments of the Rwamabare ootcrop could not be associated with any of the already 

known formations In the Semhki Basin, due to lack of palaeontologICal, 

chemostmtigraphical or palynological InformatIOn, However, on the ground of lithology, 

they possibly belong to the l'\yaburogo or Kisegl Formation due to the presence of 

sandstones of reasonable quantity, 
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Plate 4.21. Sediments of the Rwamabare outcrop in a small ephemeral stream, west 

of the Army Camp on the nortbwest comer of the Rweozori, station 20. Photograph 

taken from the Northeast. 

4.2.10 Alluvium ofthr Srmliki .Flats and Toro Plain 

The Semlih Plam and the Toro AlluvIum deposits cover much of the area III tho Semliki 

Basin and have been described as surficIal deposits in tins text (Figure 4.2) The 

ullconsolidalCd Semlil, Flats deposits are composed of mainly tnlxed sand and clay 

deposits. wherea~ the TOTO Alluvium IS pebbly These represent the youngest deposits 

within the basin. The Scmliki Plaills AlluvlUm has probably bttn formed durmg floodillg 

oflhl' Sl'mliki RIver, lateral migratiOil of the river mcandern and perhaps dunng periodic 

hlghstands of Lake Albert 011 the other hand. the Toro Alluvium appears to be related to 

fluvial wash from the Rwell7.(1n Mountains 
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.,.. ... Colour Grain size Grain InduratioD StrDdDre . .,. ... """"I!!i 

shape 
Rwml Yellowish Fine to Well-sorted SOO- Hard Laminated 

brown medium to 
.1. ..1 

K.a2 Grey to Very fine Very bard Fractured 
grey 

Kal Very light Very fine Hard ~ayer~ and 
grey .. , 

Nyl Dirty white Very fine Very bard Massive 
Nybrl ~~~~, A" to 

Fine to Moderate- Soo- Hard 1':7=:;-1 
J-~~ .~ medium well sorted to 
grey sub-round 

03 Chocolate &~. ' ..... J Very well Friable Massive 
brown fine sorted 

02 Dark to Very fine Very bard Massive 

~ 
01 Yellowish Fine- Moderate SOO- Hard 'W~y 

grey medium to 
.i 

KKl Gn:enish Medium- Moderate SOO- Hard Massive 

8f!:Y to very coarse to 
yellOW1S.Il 

,j; A 

grey 
K6 Yellowish Medium Well sorted Soo- Hard Parallel 

grey to lamination 
..1 

KS Yellowish Fine-a>arse Poorly SOO- Hard Parallel 
...1..1; to laminated 

~~~ ~n~ ..1 

K4 ~&::J'- Fine- Medium- SOO- Hard Massive 
medium well sorted to 
grained 

K3 Brownish Very fine Very bard Massive 
grey ~ed 

K2 lireytsn Fine- Medium- Soo- Hard Layered 
medium well sorted to 
~ed 

, 

Kl tif'eYlsn yery fine- well-_ SOO- Hard Massive 
well to 

~n), A 
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KiJiegi Formation Sandstone 

1 mm 

Plate 4.22A. Photomicrograph of sample Kl (station 9), under crossed nicols, 

showing mono- and polynystallilil" quarlL grains and rock fragments. 

mq=monocrystaUinl" quartz, pq= polycrystalline quartz, m=matrix. rf- l"Ock 

fra~eut. 

KiJiegi Formation Sandstone 

1 mm 

Pla te 4.220. Photomicrograph or sample Kl (station 9), under crossed nicols, 

showing angnlar to subronnded qmll1z Wains. mq=mouocrystaUine quartz, 

m=mau·ix. 
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1(2, Kist'lli Fonn'ltion Sandstone 

K2 is a medium-gramed, moderate to well-sorted sandstone, predominantly composed of 

subangular to suhrounded quartz grains Plates 4,23A and 4,23B arc dominated by 

anb'lliar grains of quartz, which can be divided into monocrystaJlinc and polycrystallme 

grams, The grains are of a composite nature, v"ith sutured b'fain boundancs and show 

undulose extinction (Plate 4.23A)_ Most of the quartz grains in the rock fragments are 

strained due 10 compaction at packing angles of approximately 120" The grdins mainly 

comprise potassium feldspars and lithic grains altered to days The Ill3.m feldspar grains 

comprise albIte and mlcroclmc, as evidenced by twIruung (Plale 423C) Plate 4.23(: 

shows most of the potassium feldspars altered 10 clays in a reddish brov.n matrix_ Minor 

components comprise mIcas (mtlScovitc and biotite\ and heavy, opaque min<;ll'als, sum as 

grun~ 

Mineralogy ("/.) 

Quartz 50 

Feldspars J5 

Clay minerals 20 

MIcas Trace 

Rock fragments 10 

Opaque mlllcmls Tmcc 
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Plate 4.23A. Photomicrograph of sample K2 (station 9), und~r crossed nicols, 

showing angular quartz grains with sutured boundaries. sm=:sulured margin, 

pq- polycrystaDine quartz. 

Kisegi FOI'mation Sandstone 

I mm 

Plate 4.238. Photomicrograph of sample K2 (station 9), under cro •• ed nicol., 

.holO-in!: angular 10 subrOlUlded mineral grains. mq=monocrystalline quartz, 

m=matra, pfp=pJagioc1ase feldspars. 
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Kisegi Formation Sandstone 

Platt 4.23C. Photomicrogl"llph of sample K2 (station 9), unde" crossed nicols, 

showing albite twinning and partial altnation of feldspars to clay minerals. 

mq- monocrystalline quartz, pq= polycrystaUine quartz, m=matrix, alb=albite. 

KS, Kisrgi Formation Sandstone 

K5 is a medium to coarse-grained. poorly sorted sandstone, predominantly composed of 

suban!,'Ular to rounded quartz grains (Plate 4.24A). The grams mainly comprise quartz 

and potassium feldspars. AuthIgenic components are dommated by day-grade material, 

which could be as a result of alteratIon of lithIC grains and feldspars Rock fragments are 

abundant and are mainlyfexclu51vely wmposed of ,!:rained quartz grains as evidenced by 

the wavy extmctlOn of the quartz grains In the fragments Plate 4.248 shows graded 

bedding of the quartz grains. whereas Plate 4.24C shows a quartzite fmgment (lmm) 

exclusively composed of strained quartz crystals. Plate 4.24D shows a gneissic grain 

(2mm) showing parallel alignment of minerals (fohal:lOn) with quanz vein cutting acmss 

It. These lith", (gneissic) grains are a clear indicatlon of the provenance of these 

sediments. Micas (muscovite and hiotite), and heavy. opaque minerals, such as garnet, 

comprise the minor components in the sample. 
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l\line .. alogy (0/. ) 

Quartz 60 

Feldspars " 
Clay mmerals 10 

'vficas T~, 

Rock fragments 15 

Opaque minerals Trace 

I mm 

Platt 4.24A. Photomicrograph of sample 1(5 (station 18), undrr crossoo nicols. 

showing elongatrd, angular to ~nbrollnded quartz grains. pq- p"lycrystaDine 

quartz, mq=monocrystaUine quartz, mse- muscovite, m9JIatrix 
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[mm 

Plate 4.24B. Photomicrograph of sample K5 (station 18), under nossed nieols. 

showing graded bedding. 

Kist'gi Formation Sandstone 

Plate 4.24C. Photominograph of sample K5 (station 18), under crossed nicols, 

showing a qualnile fragment el.clusively composf'd of strained quartz grains. 

mq=monocrystalline quarll:, pq=polycrysmlline quartz, rl'=rock fragmt'llt. 
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Kisegi Formalion Saoostoul" 

Plall" 4.24D, Photomicrograph of sample K!'i (Slation HI). uuder crossed niool., 

sho"ing a 2mm gneis. fragment with pa,'allel alignmenl of miuerals, rf=roc.k 

fragment, alh- .... bite, mq- monocry.taUine quartz, m-matri~. qv=qoa .. tz vein. 

K6, Kisf'g.i Formalion Sandstone 

K6 IS a fine- to medium-grained, poor to moderately sorted sandstone, predominantly 

composed of,ubangular to ,ubrounded quartz gnuns. The grams mainly con3i,t of quartz 

and potassium feldspars. Plate 4,25A shows that most ofthe feldspars are almost entirely 

altered to clays with epidote. The relative abundance of feld3pan; lS indicated in Plate 

4,25B, where the albite twinning IS clearly visible, Clay minerals are abundant in the 

sample and are thought to be as a result of alterntion of feld'pars. M,cas (muscovite and 

biottte), opaque and heavy minerals. such as garnet. are also present in the sample. Plate 

4 25C shows muscovite in the upper left part of the field of v'ew, Thc mrncraJ grams 

display tnplejunctions and embayed margins. characteristic of compacted sediments. 
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.\lilleralogy ('Yo) 

Q"- 55 

Feldspars lJ 

Clay minerals 15 

Micas 2 

Rock fragments 15 

Opaque minerals Trace 

I mm 

Plate 4.251\. Photomicrograph of sample K6 (station 18), under cros.rd nicols, 

.ho .. ing embayrd margins and epidote in the upper field of view and micas. 

rf=rock fragment, mq~monocrystallin~ quartz, IIF"'"matrix, em=embayed margin, 

pq- poiyuydaJiime quartz, ep- epidote, mC3mica 
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Kisegi Fonnation Sandslonr 

- >r 

Plat .. 4.25B. Photomicrograph of sample K6 (stlltion 18), und",' crossed nicols, 

showing a poorly sorood sandston" with a clay lnamL pq=polycrystallim" quartz., 

mq=polycryslalline qnarlz, In=lnatrix, alb=albite. 

I mm 

Plate 4.25(.'. Photomicrograph of sampl" K6 (station 18 ). under crossed nicols, 

showing muscovite in the npprr lea field of view. pq~polycryslallimc qnartz, 

msc=muscovite, m=matrix, rln=elnbayed margin. 
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4.3_2.2 Kakara FOI-rnalion 

KKl, Kakara Formation Sandstone 

KKl is a medium- to waT3e-gmine<l, moderately to poorly-,orted sand~lI)ne, 

predomInantly composed of subanb'lllar to rounded quartz b'fllms. The b'Tains maioly 

comprisc quartz and potaSSlum feldspars, The relative abundan~e offeld'pars 15 indicated 

in Plate 4.26B, vJJere albite twinning is dearly visible. Clay minerals are abundant in the 

<ample and are thought to be from alteration of feldspars (Plates 4.26 A&B), Rock 

fnlgments (Basement quartzite) are abundant and are mainly/exclusively composed of 

straIDed qlll\Ilz grains, as evidenced by the wavy extinctIon oflhe quar17 grains In the 

fragments. Plate 4,26A shows a rock fragment, composed of quartz that shows packing of 

(he grains at 120", whereas Plate 4,26(' is made from one of the quartzite fragments, 

showing parn.llel alignment of minerals (foliation). Micas (muscovite and biotite), other 

minerals_ such as garnet and epidote are also present in the sample, 

Mineralogy (%) 

Quartz 40 

Feldspars 15 

Clay minerals 20 

Mi= 5 

Rock fragments W 

Opaque mmerals Trace 
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Kakara Formation Sandstont" 

Plat.., 4.26A. Photomicrograph of samplt" KKl (station 30), under c rossed nicols, 

showing a rock fragmt"IIt, composed of quartz tllat .hows triple junction •. 

pq=polycrystallime qllart1~ mq~ monocry.tallime quartz, rf=rnck fragmt"nt, 

m- matrix, em""t'mbayed margin. 

----~ Kakara Fonnation Sandston.., 

, mm 

Plate 4.268. Photomicrograph of .ample KKI (.tatinn 30), nnder cros.ed nicol" 

.hnwing a CDa .... .., grained sandston.., with albite in the lower right corner of the field 

ofvi..,w. pq=polycrySiallime quartz, alb=albite, m=matri:r, t"m==t'mbayed margin. 
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Kaka"a Formntion Sandstoul'" 

lmm 

Platr 4.26C. Photomicrograph of sample KK1 (statiou 30), uuder crossl'"d nicols, 

from one of the quartzite fragmt'Dts showing paralll'"! alignment of minerals 

(foliation). 

4.3.2.3 Ol"ka Formatiou 

01, Oluka Formnrion .andstonl'" 

01 is a medium-grained, moderately to well-sorted, weakly laminated sandstone 

predominantly composed of subangular to rounded quartz grains The grains mainly 

comprise quartz and potassium feldspars. Clay minerals are abundant III the sample and 

are thought to be from alteration offeld,pars. Rock fragments (Basement quartzites) are 

abundant and are mainly/exclusively composed of stratned quartz grains as evidenced by 

the wavy extinction of the quartz grains in the fragments. Micas (muscovite and biotite ). 

opaque and other minerals, such as garnet and epidote. are also present in the sample. 
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Mineralogy (%j 

QM~ 40 

Feldspars 15 

Clay minerals 15 

Micas 5 

Rock fragments I 5 

Opaque mmerals Trace 

Olllka Formation sandstone 

I nun 

Plate 4.27. Photomicrograph sample of 01 (dation 19). under crossed nieols. 

showing .uhaogular to angular mineral grains. 

mq= monocrystallime quartz, m- matrix. 
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4.3,2,4 Nyabur"g" FQl'matiQn 

Nybl' I, Nyaburogn Formation Sandstone 

N)'br j is a fine to medium grained, moderately to well"sorted sandstone, prcdommantly 

composed of subanb'lliar to rounded quartz groins (Plate 4.28). The grains mainly 

comprise quartz and potassium feldspars (albite and mlcrochne). Clay mmerals are 

abundant in the sample and are thought to be as a result of alteration of feldspars. Micas 

(muscovite and biotite), and heav)' and opaque minerals, such as garnet, comprtse the 

minor components m the sample 

Mineralogy (";.) 

Q,om 60 

Feldspars 15 

Cia)' minerols I 5 

Micas Trace 

Rock rrab'lIlet1ts 5 

Opaque minerals Trace 
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l\yaburogo Formation ~and~tone 
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Plate 4.28. PhotomiCl"ograph of Nybl' I (station 40), under crossed nicols, showing 

fine-grained, medium-sorted sandstone. pq~polyCl"ystallime quartz, mq= 

monoerystallime qua Itt, mcc~microcline. m=mat .. i:a.. 

4.3.3 X-RAY DIFFRACTION (XRO) 

4.3.3.1 Bulk samples 

X·ray diffractIon analySIS of the samples from the different formatIons of the Semllki 

Basin was carned out to identifY the mineralogy of the different rocks obtained from the 

fIe ld. The X·ray diffractIon scans of bulk samples reveal that the mudrocks/claystones are 

dommated by clay minerals Wlth subordinate quartz. feldspars and calcIte, whereas the 

sandstones are dominatOO by quartz, feldspars and calcite_ All the X-ray diffraction scans 
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Figure 4.12. Ba~~ map ofthe acquired seismic data from Semliki Basin. 
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High Ii-equency rdkctions provide exedlent stmclural resolution in a complex 8eUing in 

the upper parts of the sectioos, There is excellent reflection continuity throughout tfle 

'vIiocene section. The rellectioo continuity is, however. 8trongly affcrted by the complex 

nonnal fau lting within the basin. The basin fill occupies the greater part of most I ines and 

comprises a reileetive se'luence up to approximately 4.5 seconds thick. This basin lill is 

typically highly re Ilecti ,'e and many of the reflections exhibit good lateral continuity, All 

of the interpreted sei8mie 8ections are pre,ented in Appendix 3. The vertical scale 01' all 

seismic sections is secondstwo-way-time 

4.4.2 I:{eflection identification 

A strong (high amplitude) reflection is seen acro8s the whole survey (Figure 4, 13) and is 

regurded as top of hasemen!. Bdow this relleetion. the data quality deteriorates and the 

relkctioos are difficult to interpr~L The Red Reflection has thus been assigned to the top 

of basement and is clearly seen acro8s the "hole 8lLrVey as a strong rellection. The Top 

Basement event represents the highe8t amplitude encountered and appears as a major 

geological boundary. Apparent thrw;t faulting a, ",ell as normal faulting has cut this 

event and this faulting has sometime8 resulted in 8ignilicant displacement of the Red 

Reilection. 

The Gold Rellection (Figure 4.14) has b<:~n assigned to the base of the Tertiary basin lilL 

Turaco-l&2 wells did not reach thi8 depth, but, based on the rellection character above it 

(clear and continuous). it represents the basin filL This rdkction was interpreted to be 

near the ba,e of the Miocene (Heritage Oil and Gas Limited, 2(1(11). Below this reflection, 

data quality is poor and only a few continuous rellcctions can be picked. This sectioo lies 

above the Basement. Karoo beds have been found on top of the Basement in other 

adjacent basins in the western rift area. Therefore, this section has been interpreted to be 

of Karoo age. These sediment> onlap the basement and are likely to have fonned under 

continental conditions, Possible Jurassic age rocks were int~rsected in the 13utiaba Waki-
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I well, drilled on the margins of the Albertine Graben and theJ! presence here is quite 

likely_ 

''''./), '"'' "''', ... " 

Figure 4.13. A stction of Seismic Lint HOG 200\-04 showing the Top Basement 

(Rtd Renector) cut by faults. 

The Magenta Reflection (FLgure 4.14) has been aSSigned to the base ofKisegl Fonnation 

This formation was encountered in Turaco--2. The Magenta Reflection is a high­

amplitude doublet event and LS continuous across the survey This sharp seismic 

boundary may be an indication iliat the area was subjected to intense erOSlI}n and 

peneplanlsation In the Post-Karoo period It is possible that the area became uplifted and 

subject"d to erosion throughout the period from Tnassic to Early Tertiary. In the Kenyan 

Rift, Early Tcrt1ary sediments lie above Karoo sw.iments, and below Middle Miorene to 

Recent deposits_ By analogy, it is reasonable to assume that the sequence overlymg the 

9J 
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Karoo in the Albertine Graben, which appear, broadly similar on seismic profiles to that 

in the Kenyan Rift, i, also of Early Tertiary age. These sedim~nts are thought most likcly 

10 be predmninanlly ,ilicicla,tic. They are associated with CDntinuous reflectors, which 

arc more lypical or lhe seismic characler as>"cialed with lacu,trine settings, rather than 

fluvial ,euings. The,e sequences appear 10 'mlap lhe Hasement highs. A series of reverse 

and thrust faulls were develuped wilhin lh~ survey area, whid, ~utlhe Bil'~me"l, Kilmo 

and Early Te,tiary ,eclion" but are lerminaled hy an unconi',rmily. The Ba'em~nt was 

thru'l upward" po>sihly cau,mg ero,ion or lhe lhru,l ,edimenl" limning a marl:ed 

angular unCDnformity. The Basement was juxtaposed against the s~dimems and then the 

Early Tertiary sediments were deposited basinward. Delta s~quenc~ s ar~ s~en t" prograde 

and retrograde Wilh channcl incisions into the deltas. 

Th~ Blue Reflecli"n (Figure 4.14) is assigned to the Top Kisegi!I3ase Kasande 

Formalion. Mo,t of lhe olher rellcctions ahove the Kisegi Formali,m are cyclic and 

therefore repeated rellecti,m' were picked. These correspond to the Oluka, Nyaburogo, 

Nyakabingofl\\abu,o,i li,rmations. These reflections CDrrespond to high-amplitude 

events in the most fault~d part "f lhe sections, possibly representing a strike-slip filult­

induc~d flower ,lructure. Most of the sediments above the Magenta Reflection were 

interpr~ t~d 10 have been deposited in a fluvio-delmicllacustrine environment, based on 

the refleclion character. Figure 4.14 shows the imerpreted seismic ,eclion of line HOG-

98-0 I illustrat ing different structures and sequence,. 

s"ismic line, 98-08, 2001-04, 98-06, 2001-03, 2001-09 and 98-07 are lines where the 

seismic-reflection pacbges are seen 10 emerge at the surface. Th~ se lines ar~ '<en m 

pass through th~ "'LtCmp' that have c..,en mapped by Pickford ~t al (1994) and are or Mid 

Miocene 10 Recent age (Figure 4.15). Figure 4.16 shows the interpreted section of line 

HOG 2001-04. illustrating the correlation of seismic data with surlac~ outcrops or lhe 

Semliki Basin. 
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Figure 4.14. I nittjlrflfd SfCtiOll Olf line IIOG-98-0 1 showing flie II ifferfllf ho riwn! and f he (1fllOlsilionai hinory of Ihf 
Scmliki R:uill. RR=Rcli R .. ofI~ctinll , GR- C;old Refleeti(on, \IR="bgenlll Refltdi<.ln , RR=Rluf' Rf'neetinn, CR- CYAli 
Reneelion, GRR~,.~en Renl"'Clifln, BRR"'l.Irowll Reneelion. 
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4.4.3 Structural interpretation 

A <ei<mic interpretation of line HOG-98-0 I shows a basin that has undergone both rifting 

and thrust tcctonics. Based on the seismic reconstruction of the area. thrusting predates 

the major ritling phase though it may seem likely that there could have been another 

thrust epi<ode alter ri Iting. This is indicated by the folding of the strata against the main 

fault a< <een on seismic line HOG 98-01 (Figure 4.14). rhi< faulting may have becn 

oblique to thi< line. since there is no expression of the thrust fault on thi' line controlling 

the folding of the later sediments. 

Lincs HOG 2001-01 and HOG 98-01 displa} \'v"csh'v"ard-thickening reflection packages 

(Figurc 4.16). It is possible that the faults within the flower structure ha'v"e been 

constantly activc throughout dcposition and are likely to haw cut to the surface 

throughout the depositional peri (xi. Thickening (Ill (Ille side of thc fault implies that 

faulting was <yn-depo<itional. Thicknes< changes acro SS the faults imply lateral 

movement on the faults, other than normal faulting. For example, the Kisegi to l\'yabu,osi 

unit is thicker on the upthrown side of the fault that it is on the downthrown side (Figure 

4.16). These thickness differences are more typical of juxtaposition of the section 

developed near the basin depocentre being juxtaposed against a Ihinner. more marginally 

deposited section. 

4.4.4 Stratigraphic interpretation 

Pinchout< and erosional truneatioos arc very important in SelSnllC <Iraligraphic 

interpretation, since they are normally as<ociated with major lithological boundaries such 

as unconformities. Pinchout, and trurn;ations are also associated with depositional 

indicators. such a< <and lenses and channel and fan features. Lateral discontinuitie< and 

pinching-out of retlections on a vertical section could be a<so<;iated with faults, channel 

systems or tim deposits. 
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Figure .U5. Srbmk bue 11111' IUjM'rimpo:sed onto Ihe Geology of lhe Mmliki Basin. 



Univ
ers

ity
 of

  C
ap

e T
ow

n

9fl..01 . "32'3 700'.0' S7, a:z , 
Surlace 

1._ : 

, ~, 

j 
J.OOO"' 

4 500' -

J:iJl:u~~ 4.16. In'e,·p,~,i'il $«I'un ,.f lilM' HOG-IOOI-II-I illust .... '.ng Ihe c, ..... dalioll 10 Ihe 5nrfa(t OUI~"op$ . ~ R=Ked 
RtflHt;OOI. GIt=Gold M,neo:liun. MR:)hgenl~ Mffled .... n. BR- Blue Renec:lion, ('N=()lIn Nen«lton, GIU(=G~et'n 
Nene~tiOll, BRR=Bro"lI Rfn<<t1011 



Univ
ers

ity
 of

  C
ap

e T
ow

n

Pinchouts and erOSIonal truncations were Identified from the seismIC data by analysing 

the angle between the truncation surfuce and the surfuces of beddmg. For example, 

Figures 4.17A-ll show reflections on Ime HOG-200I-OJ pmchmg out laterally, which 

could form ImporlRnt traps. 

Figure 4.17 A. Pin~houts associated with faulfll, mapped on line HOG-2001-03. 

StratigraphIc features, representing sand lenses, have also been identified from the 

seismic data. The attributes sli",,~ presented in figure~ 4.18A and 4.18B illustrate a 

distinct trend of high amplitudes on various lines that have been assooiated with channels. 
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Figure 4.18B. Channl"l fl"aturl"s mappl"d from sfismic line JLOG-200J-02. 

4.4.5. Dirl'i:t hydrocarbon indicators (Dms) 

Seismic·attribute analysis for hydrocarbon indicators was perfonned OIl the seismic data. 

Different types of seIsmic attrIbutes were applied in order to analyse for any direct 

hydrocarbon indicators that may be present from seIsmic data. Numerous evenl£. 

interpreted as direct hydrocarbon indicators (OHis), were mapped from seIsmic sections. 

These are seen as flat spoil;, high-amplitude spot>; (bright spoll;), d,m Spol£ or polarity 

reve,-,;a1s. They were interpreted to be associated with the hydrocarbon- water contacts. 

SelSmic-amphtude anomalies. shown in Figures 4.19A and 4.19B, show bright and flat 

spots, mdicating the presence of hydrocarbons in the Semliki Basin sandstones. Line 98-
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01 (approximately 2,0 seconds and 1180m shot point) shows a high-amplitud~ (bright) 

spot that stands out from the rest (Figure 4.19A), 

'>600, _ or 

SW 

Figure 4.19A. A high amplitude reflection on lin~ IIOG-9S·01 

Another bright md flat ~pot was mapped on line 2001-04 (approximately 2.0 seconds and 

600m shot point) tilted towards the west (Figure 4,19B). These were interpreted as a 

response to cementation ~long an old hydrocarbon-water contact, which wa~ lat~r tilted to 

1m, west The Kisegi Formation was mapped above this level and it is believed that there 

are hydrocarbons a~sociated with the ~tructure, ~ince Ki!;egi Fonnation ~andstones have 

b~en ~ited as potential reservoirs . 
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98--01,1132.13 

Figure 4.19B. A high-amplitud~lbright spot on lint' IIOG·2001-04 tiJt~d to Iht' WHt. 

4.0' HORICHOLE DATA 

The referencefwell cuttings from Turam 1 and 2 were taken at depth interval. of 5m_ 

Heritage Oil and Gas Limited described these both OIl site and in the laboratory and 

lithologs were complil« !. Wireh ne logs were also run 10 both Turaco-l&2 wells and 

these mclude gamma-ray, caliper, resistivity, neutron porosity. den51ty, sonic and 

temperature log5 Based On these well-cuttings descriplions and wireline-log responses, 

lhe strntigraphy of tho Semliki Basin was interpreted. Lithologs and wireline logs have 

been analysed and mterpreled together dunng thLs study and the find10gs are presented 
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(fining-upward) cycles These cycles are typically of the order of magnitude of about 

lOO-15Om 

Figure 4.20. SmaU-scale cyclicity from Turw:u-I wdll,,::s (Adapted frum Duwnit", 

2003). GR= gamma-ray log, DT=sonic log, NP=n""trun p"rosity log, J)~:N=densily 

lug. 

The analy~i~ of the wirelme logs and lithilogs from Turaco-l&2 indicates the coarsemng­

upward and fining-upward cycles (Heritage Oil and Ga.o; LImited, 2002). These are 

interpreted as being from 200-1049m and from 1049-1883m. Stacking of cycles at an 

inrermediate scale fonn overall coarsening-upward and upward-fining cycles (FIgure 

4.21). 
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GFW,: GR,,", ", .. , r"'~t 4<." I, ~, V>llol. 

........... I' ............ J ~". "., ... , rn ..... ""-'" .-'-.>J" 
" • 

Fij!.uo·e 4.21. CO"'"'ICI\in~-upward and r;pi"j.'!-upwlI.,·d cycln frnm ~ononll.-r,.y-k)g 

anal~~is (Adapl~d [rum On .. ni~, 2(03). V.hale rep,·csent. !ht f"aNiunnl v(}JuIlle u[ 

ciay$'" .... _ 
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Block I 

Figu", 5.1. Block diagram illustrating tht" mt"andering river. and dlt" ",Ialed 

sedimt"nts ofthe Kisegi liormatioll. 

Block 2 
Subaqueous fan deposits 

Channel sands 

Figuff' 5.2. Block diagram iUustraling the nooding of meandering river. and die 

related sediments of the I<isegi Formation. 
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During or towards the end of this pha~e, there could have been possIble faulting or 

possible faul! reactivation, eausing generation of a slope, which led to basinward 

progradation of more sllociclastic sediments and, further 011, generation of a shallow 

lacustrine system. This movement aJoog!he muir continued slowly and generated a deep 

lacustnne system umil such a point when the slope was ~teep enough to generate gravity 

flow deposits (Block 3, FIgure 5.3). 

Block 3 

Channel sands 

!ligul't 5.3. Block diagl'Hm illustrating depusitional enviromenl of tnt- sediments in 

the Semliki Basin. 

The next phase of deposItion represents a rather stable flUVIal lacustrine/delta 

enVlfonrnent WIth variations in the energy ofbotb the fluvial and lacustrine systems. This 

i~ ~hown by the progradational, aggradational and rctrogradational gamma-ray signatures 

and corresponds to the younger fonnations from the Kasande Formation up to the 

Nyabusosi Formation, These progradational pacKages oceur as several parasequence ~etJ.; 

and are marked by floodmg surfaces at the top of each of the parasequences. However. 
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Pliocene to Recent (Nyaburogo to 
Semllkl flats and Toro Plam alluvium) :U R. 

Eo",,,, .. M',,,,,' p,""", '''"' rook., .. ". '"' '\ / '1 L "R 
traps (Kakal<! to Oluka) / j 

Middle MiocenelKisegiIP<>tentla.1 reservoirs 
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source rocks 
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G. 

"ro, 

Crystalline Basement 

Sp= shot pOint, TWT= Two-way time, RR=Red Reflector, GR=Gold Reflector, MR=Magenta Reflector, BR"'Blue Reflector, GRR=Glgen 
Reflector. 

Figure 5.4. Schematic cross-section of the Semliki Basin basw. on ~eismK line 98-05. 
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APPENDIX 2: XRD profiles 
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