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;.bstract . . . . . . 

The/orammiferal ~ro
st

raflgraphzc analySis oft he interval (6000- 11250 feet) of well-OJ shallow 
offshore western Nrger Delta was conducted_based on the study of one hundred and twelve ditch 
cutting sam!'les. St~

nd
a
rd 

method of processzngforaminiferal was employed The study aimed to 
tablish brozonatrons, age of the sequence and to decipher environment of deposition of the 

esdiment. Moderately rich and diverse foraminiferal species were recorded. Ninety six se I . 'd ifi d fi ,aminifera species were 1 entz ze , of these 88 species (92 %) are calcareous while the 
:maining 8 species (8 %) are arenaceous. Of the calcareous forms. 59 % (57 species) are 
benthics, whi(e the remaining are planktics. P lanktic zones established in this study are Orbulina 
universa zone (N9), Globorotalia peripheroacuta zone (NJ OJ, while Brizalina mandoroveensis 
and Uvigerina sparsicostata were defined as benthic zones. The established zones were dated 
middle Miocene,· below Orbulina universa zone is assigned early Miocene (N8) due to LDD_ (Last 
Down hole Occurrence) of Orbulina universa which defines early Miocene I ":iddle_ Miocene 
boundary. The sequence of the well was deposited in inner neritic - outer neritz~ env1ro1:me~ts 
based on the occurrence of Ammonia beccarii, Lenticulina grandis, Eponides eshrra, Lenttculma 
spp, Uvigerina sparsicostata 
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Introduction • I b · fN ' · situated 
Well-0 I studied is located in the shallo:V offshore, wester; ~~g~u~; ot; G~~~ne~. T~!e~f~er Delta 
on the West African Co~tinenta2 margm ~opu~~~~~~:~~e 

4 
o E and 60 N (Figure I). Detailed 

basin lies between longitude 3 E ~nd 9 E d't h cutting samples retrieved from well 01 
biostrati?raphic analysis were earned out on o~i~n of the Niger Delta, Nigeria. The ai~ ~f this 
located, m the shallow offshore of the_ westeT p t Zonation of the strata using foramm1feral 
study is to· determine the age of the mterva , attemp d' t 

, . . 1 · ment of these 1men s data and interprete the depos1t10na environ 
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- ·-
... ·raccmcnl ore he Problem . . nrt of the confidential reports on 
Niger :i lta bi trut!gruphi.c ~~tn nre mos~ly u.npubltshed, b~m~fublished work are mainly on the 
pctrokum cxplo t1on nct1nt1es by mult1~at1onnl companies. I fi ·1 continues t o receive 
b:l! in . ccner.il. s~-diment logy and strnt1graphy. _As th~ sea~:~n~~i°~edimentation models is 
:mention nn efl1c1cnt to I to dcvcloo :i cltronosra1tgraplucnll) . 

1 
d'tstri·buted · 

' · · · · • ·11 . • I t rpose smce t 1ey are ma ne~dcd nnd fommm1fcrJI b10 trnt1gmphy w1 sen ct Hl pu 
variety ofm:irinc cn,·ir nmcn through geological time. 

Gcolof!y of 1hc 1'ii:cr Delta Tl d I t f h 
111c tr.iti graphv fth Nieer Delta is intimately related to its structure. ,e eve opmen ° eac 
being dcinden't on interplay between sediment supply and subsidence ra_te. Short 8nd Stauble 
( 1967) ~ ognized three subsurface stratigraphic units in the r_node~n Niger ~elta. The delta 
equcnce is mainly a sequence of marine clays overlain by paral~c sediments wh'.ch were finally 
apped by continental sands. The Stratigraphy ofNiger Delta Basin are as follows. 

A knrn Formation:- The formation underlies the entire delta and forms the lower most units. It is 
u uniform shale development consisting of dark grey sandy, silty shale with plant remains at the 
top. The Akata formation is typically over pressured and believed to have formed during 
lowstnnds when terrestrial organic matter and clays were transported to deep water areas 
characterized by low energy conditions and oxygen deficiency (Stacher, 1995). It is over 4000 ft 
thick and ranges in age from Eocene to Recent and is believed to have been deposited in front of 
the advancing delta. 

AJ.!hada Formation: -The formation is a sequence of sandstones and shales with snndstone 
Jominant in the upper unit and thick shales in the lower unit. [tis very rich in microfauna at the 
bnsc J ccrcasing upwards suggesting an increase in the rate of deposition at the delta front. The 
grains arc coarse and poorly sorted indicating a fluviatile origin. The Agbada formation covers 
the entire subsurface of the delta and may be continuous with the Ogwashi-Asaba and Ameki 
formations of Eocene- Oligocene age. It is over I 0,000 fl thick and are the major hydrocarbon 
bearing unit in the dcltn. 

Benin Formation: - The formntion comprising over 90 % sandstone with shale intercalations 
extends from the west across the entire Niger Delta area and southward beyond the e ent coast 
line. The thickness though vnrinble is estimated at about 6000 ft. It is coarse grai!~,s gravelly, 
poorly sort~d, sub-angular to well rounded and bears lignite streaks a d d r. t Th 
r · · I · d b . n woo 1ragmen s. e 1ormat1on 1s c rnrnctcnze y structural units such as channel fills · t b 1 · h · d. t 

· b'J' f t I II d • • , pom ars w 11c m 1ca e vnna 1 1ty . o t 1e s rn ow water epos1ttonal medium The Beni· c • . h 
1
. I 

b I . . . · n 1ormation wit very 1tt e hydrocar on nccumu at1on ranges 111 age from Oltgoceneto Recent. 

Methods 
Fornminifcral nmilysis wns curried out on 112 ditch cuttin sam le . . 
well O I shallow offshore Niger Delta. A total of 112 f .P s which was obtained from 
were an~lyzcd, the steps of analysis are as follows: samp es with depth range 6000 - 11250 ft 

112 ditch cutting samples were collected at 60 feet · t 
unwashed ditch cutting samples were initially rinsed 1

1
~ :vals for. f~raminiferal analysis. The 

standard weight (20 gr~ms) of each dried sample was soake;ove dnllm~ mud and then dried. A 
detergent - water solution soaked overnight. The disa re for 4 hours m kerosene, followed by 
a running tap water over a 63 µm mesh sieve. The }g h gated ~am pies were then washed under 
electric plate and then they were sieved into three m ~s ~d resid~es were then dried over a hot 
and fine. They were then bagged and picked for fo a~ s_1ze fractions, namely· coarse medium 
were recorded using the Strata Bugs software Trhammifera and recorded. The statis,tical data 

d · l · h S · e comp! t · plotte m co our usmg t e trata Bugs software at 1.5 0 e e m1croforaminiferal data were 
· ' OO scales with depth in Y-axis and the 
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·dentified taXa m X-axis for the well Th S 
I fi d I . e trata B using the 1~st ~ ~st ?CCl!-rrence of diagnostic t ugs software plotted charts were interpreted 
taXOn quantitative distnbution within the Stratig axh~• t~e assemblages, ratio of taxa occurrence 

rap 1c mterval. ' 

Results . . . 
'fhe following foramm1feral species were id f fi d. 
sanner, Globorotalia mayeri Cushman en ~le · (!loborotaliafohsi peripheronda Blow and 
p,aeorbulina transitoria Blow, ,Orbulina u ~n El!isor! Globoquadrina continuosa Blow, 
Bolli and Saunder, Globigerina Praebulloi;;:r: d Orb,~ny, _Praeorbulina sicana De Stephani 
Klasz & Rerat, Brizalina interjunct C ~w ,Bnzalz~a m_andoroveensis Graham, de 
Macfadyen,Spirosigmoilina oligoceanica aCus~s man, . Br_izalma scalprata miocenica 
Laiming Lenticulina grandis d Orbign B l' . man,Uvigen_na sparsicostata Cushman and 
L ticulina inomata Cushman U • y, . u imma ~p,Ammoma beccarii Linne, Hopkinsina sp 
en b (d'O b . . ' vigenna sparszcostata Cushman and Laiming Orbulina 

b·Jo ata r gmy) Quinquel z· '' 1 • • • • , ocu zna sp . (Cushman), Globorotalia menardii 
(Bolh), Glob1genno1des conglobatus (Brady), Globigerina ruber ( d' Orbginy). 

~ppe~dix_A_shows the depth to depth ~oraminiferal assemblage indicating specie abundance and 
d1v~rs1ty, 1t is_ observed that transgressions are marked by introduction of rich and diverse forms 
while regressive sequences are shown by reduction both in abundance and diversity. The depth of 
7800 ft, 8420 ft and 10770 ft is characterized by maximum abundance and diversity and as such 
represents a point of maximum transgression. From the foraminifera range chart shown in 
Appendix A biostratigraphic zones presented in Table 1 were established on the basis of 
introduction of two or more new forms. Data generated from Table 1 was used to carry out the 

following interpretation 

Zonations: The Stratigraphic interval studied in well 01 has ?een subdivided into 
biostratigrpaphic zones based on foraminifer~I distribution .. The ~lankt1c zones of N8, N9 a~d 
NIO, respectively represented by Undiagnosttc zone, Orbulma umversa zon~ and Globo:ota_lza 
peripheroacuta. While the benthic zones are Brizalina mandorov_eensis and Uvigerm~ 

sparsicostata corresponding to lower and _uppe~ part of~ 1 O~?ne resf ~~•)~~::0tr;~ct;,~~~,~~ 
(1966 a). Below Orbulina univers~ zo~e is assigned ~a, y JO~e~e · 11· 0 of middle Miocene 
universa which signifies the termination ofdea~ly :i~oce•~ ~;nee ~r~ 

1

sz~turalis was put at th; 
though diagnostic species was not recovere t e trs occ n · 
lower I middle Miocene boundary (Bolli & Saunders l 9

85
) 

f the section studied as early - middle Miocene 
The establishment of these zones placed t~e ~ge O f es which could be identified not only 
and provide valuable data for differentiation t t ~o;ith sections in other parts of the world. 
throughout the Niger delta but could also be corre a e 
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mi ·rop,.:tl n1 lu :-i ts in e-s.tJ.hli. hing dcpo itiomtl envi ronrncn1s lnterpret~tio; of d~posltional 
nmc t i. h td ru, the con('l:'ptthuq . t cr\\'ironmcnts moy have contnt~c\

1 
mnn) tnJ ogous 

nc.ntS J ht-n - mt u n en\'ironmental indi ntor founns nre cnrc u Y app ~e . to the 
un ~in~ l.)f both m.:erH :md past en,·ironmcnts. This assumes that the prmc,ple of 
uni(; rmit.'.!.ri.1ni i o~ti,e (Elli_ ,n.1 95 1). 

lknthi~ for.1 linif n ttre hc,l\ ily relied upon duet their relative lnck of mobility m~king them 
L i " . t · llc-<l ::ind hence good indicat rs of depth , temperature. nn:iou_nt of. l~ght, ~vater 
c mrx~if n :inJ th r bottom conditions. One curious feature of bcnth•~ torom1mfera _1s _the 
iimilru-ity f founcn in £tographically widespread environments chnra.ct~nzed by many su~1lar 
chemi :,:iJ or hysical parameters. Besides many benthic foramm1fer:1 have essentially 
..-..-..: ..... , ,,n p litm distributions, both in the Recent and the past. ( Boersma, 1978). 

The emironments of deposition encountered in the well range from shallow marine to outer 
na-itic marine environments. Most intervals occur within the neritic realm as indicated by the 
°"urrence of such neritic species Ammonia beccarii, Eponides eshira. Lenticulina inornata, 
Flori/us costiferum,Bolivina scalprata miocenica Bolivina interjzmcta. Bolivina 
mandoroveen.sis, Uvigerina sparsicostata and Uvigerinella sparsicostata 

Conclusion 
TI1i study involved the biostratigraphic and paleoenvironmntal analysis of well O l , shallow 
offshore western Niger delta, Nigeria. 112 ditch cuttings were utilized for the extraction of 
foruminifcra. 

The studied interval (6000-1 I 250 ft) has been subdivided into bioststigraphic zones based on the 
vcrticr_ll ~istribution of the fornminifcra. The distribution allowed the delineation of three plnnktic 
formn1111fcrnl 1.oncs, the z.onc arc from base to top as follows: undiagnostic, Orb11/ina unfrersa 
and fi lohomfa/ia Jolu i periplicmacuta. These zones nrc equivalent to NS N9 nnd N 10 
rc:,r~:i.:tivcly of' Blow, 1 ')7'J (l:tblc I ). Also two hcnthic 1011cs of Bri:alina mamiorovcc11sis nnd 
f 1,·i,,:,·1·in11 ,., ,,11·.l'ico.,r,1111 wc,c l'-..1:thli, hcd . 

Pal~l)l!IIViro11111c11ts uf drp,isi1io11 of t he studied wdl interval r"ngc (roin s}1nllo · t t . . . . " " w marine o ou er 
11cnt1 c 11wrn1c c11v1ro11m~111s du<: to the currence nnd di tribution of A · b ... 
J
. • J I · l • 

1
. . mmoma ecca,11, 

:,po,11, cs cs 11ra, , t·11t1n, 111,1 111ornata, Flori/us costiferum Bo/ivin I 1 · · 
Bolil'inu inlc•rj 1111ct 1, Bolivina ma,:doro\·cens is Uvigerir;a spa:'s . sca/;a ~ ':''0 c_cmlt 
srar ·icostcif · ,cos a a, v,genne a 
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PLATE 1 (PLANK.TIC FORAMINIFERA) 

5 6 

8 9 

1-2 Globorotaliafohsi peripheronda Blow and Banner, 1969 

3 Globorotalia mayeri Cushman and Ellisor, 1939 

4 G/oboquadrina conrinuosa Blow, 1959 

5-6 Praeorbulina transitoria Blow, l 956 

7 OrbuUr.a universa d'Orbigny, 1839 

·g.9 Praeorbulina sicana De Stephanj Bolli and Saunder 1985 

10 G lobigerina Praebulloides Blow, 1959 
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x t Bri:..1/it a Grah:un de Klasz & Rerat , 1962 
2& Rrfralu , frt, rj ,LW Cu~hman, 19_6 

4 B,.i:alina .c.c,1lp tu rr r:i a M fad' n, 1930 

5 Spirosig wilin.: o/igo.: ani, Cushman, l 91 O 

6 \ ·i'1ltrit, 1 sparsi stma Cushman and Laiming, 193 t 
7 J..cntiodim1 gromfis d Orbigny 1938 
8 Bulimina p 

9 Ammonia bcrearii Linne, 1758 
1 O Hopkinsina sp 

11 Lenticulina inornara Cushman , 1926 

l2 Uvigerina sparsicostata Cushman and Laiming, 
1931 
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