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SOUTHEASTERN NIGERIA
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ABSTRACT:

Petrographic studies have been carried out on the Iimestbne units at the base of the
late Maastrichtian Nsukka formation in Ohafia area of south-eastern MNigeria. The aim is
to relate petrography with palacogeography of the limestone sequence. Field vtudies
show that two limestone beds cover over 40 kilometres. They occur as two distinct low
hilis, in a shale-limestone-shale sequence. The {imestones are basically made up of ,
spary and boisparitic matter, replacing pre-existing aragonitic skeletal matter in the
marine organisms that formed the units. Skeletal grains are preserved both as
aggl'utinated, alauconitised, pyritised and calcified fossils, a development that not only
depicts the fossils as unreworked but points to the completely marine conditions that
characterised their formation. The results are found to be in line with results of earlier
work on the palaeogeographic reconstruction of southern Nigeria. With calcite forming
well over 80 % of thé total mineralogical composition of the samples studied, minor
ankarite, benthic and a few plankionic foraminifera recorded, shallow to relatively
nearshore palaeo-environment is thus proposed for the area. It is thus concluded that
the Late Maastrichtian units in Ohafia-Obotme area of south-eastern Nigeria is another

facies of the Nsukka Formation of eastern Nigeria.
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.0 INTRODUCTION Arochukwu area of Abia state has

The Obhafia area of scutheastern generated a lot of interest. ' Firstly, the
ligeriais is located between latitudes 5° southern portion of the limestone units
O'N - 5° 52'N and between longitudes 7° has been grouped under Tertiary event by
5E - 8° 00’E. The afea is accessible Ekwere et al (1994). The type Ibcality of
wrough Calabar, Umuahia and Afikpo ¢ Nsukka Formation has coal seams but lack
igs. 1 & 2) and located at the south-  limestones unlike the same formation in
estern portion of the Afikpo syncline. the study area which has no coal sez;ms
e occurrence of limestones in QOhafia- but has recognisable limestone units..The

U KALU IBE, Departmenst of Geology & Mining, University of J<J&J(>S~T\Ugmri//a//



100

KALL KALU IBE

Tectiary,

Cretaceous

o=y |Contour -
-1 Fault

Synare 1
Dip/strike

\
\

. MIGERIA

® (st

\Area

udy

Fig 1b

7 2o
RQCHUK

- RN

Afal

\m ‘Nkana © g
ané okpoto,
*ludtudo moab. ® Y T
E L Y — Ndi okore ji

!
Cretaceous

—~ 9 non‘}'

Fig - 1 ) ‘
Geological maps of (@) the SW end of Afigbo Syncline Nigerial b) Ohatia
Nkana area {Abia and Akwa Ibom States Southeasten Nigeria } Showing
disposition and locations of limestone samples Note the relationship thaot

the

exists between the Qhatiaand the Obotme limestones with respect to Ekwere

et al (1994)

Abia-lsu limestone located at the area east

of the present study location is of the

Nkporo Formation while the Ohafia-

Eziama-Obotme unit is of the Late

Maastrichtian (probably Nsukk

Formation). Thus there is no fieid

evidence these "under one

to group
formation. The present study is aimed at a
close study on the petrography and
palaeoehvironment of the limestone units.
2.0 GEOLOGICAL SETTING:

The area . is underlain by three main

geological formations as follows:

(a) Mamu formation:- This is a mid-
Senonian paralic sedimentary formation
made up mostly of shales, silty shales,

shaly to silty sandstones and very fine-

grained sandstones (Kogbe,188%). The
shales are conspicuously dark-coloured
and are observed aiong stream and river
valleys in the eastern and central parts of
the area.

(b) Ajali formation:- The Ajali formation in

the survey area is made up of loose, sub-

" rounded to sub-angular and quartz arenitic

sandstone that is cross-bedded in most
locations( Hoque and Ezepue, 1977). The.
sandstone is poorly to moderately sorted
and belongs to the late Maastrichtian. It
not onily forms a major aguifer but
occupies over half portion of the study

area. This formation is however overlain by

an iron oxide- cemented membear near the

‘acontact with the overlying younger Nsukka

formation{. lbe and Adiuku-Brown,1992).
Ajali Formation is purely continental
(Kogbe, 1989) but Hoque and Ezspue(
1977) have described the formutivn as
fluvio-deltaic based on petrography and
grainsize studies. |

(c) Nsukka formation: This formalion has
been described by Reyment (1865) aned
Kogbe (1989) as a partial paralic event,
bearing the inprint of a Maasirichtian
marine trangression in souiheasiern
Nigeria. The unit is concretionary and
highly ferruginised. The formation staris

with a shale-limestone-shale-sequance,

overlying the Ajali formation and is the

same as the limestone recorded between

Agbor and Auchi in western Nigeria

(Reyment, 1965). The same limestone has

been recorded between Owerri and

Okigwe (Reyment, 1965). The thres
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formations are conformable and have a

general west to southwest dip direction of

8° - 15° in magnitude. However dip values

of over 30° are recorded in areas

suspected to have been involved in some:
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measure of tectonic ~'actl_\my." The

disposition of these formations is shown

~in Fig. 3.

3.0 'METHOD OF STUDY
3.1 SAMPLING

Samples of the two limestone units
in the study area ( figure 3). were
collected. _While the upper bed trands
throyghout the strike of the area. the
_lowe;,bed forms a crescent and tends ftc
b’e sandwitched between tvdo shale beds

(Fig.‘ 3). Between 500 and 1000g- aof the
samples were collected along the strikes,
spanning \for over 40 kilometres, as shown

in figure 3.
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3.2 P!THOGRAPHIQ DESCRIPTION OF

LIMESTONE - UNITS:

In hand - ipoclmén, the two units
ha‘vé the same colour which range from
|l¢ht grey - to cream. Rounded clay
,mm ‘and cllcltlsed shell l‘ragments of
'gagtropoq: ‘and bivalves 'are __abundant.
,Tbﬁu;m qonsplcdous th’t-’c'oloured
and Welleal patohes in all samples. A few
ouﬁnpo " h' base of the Formation
show nn mlnbnlon _

Under the polmguphlc mlcroscope
ot A100 nnllmcntlon, tho units show
lncnalnu calcite and docroaslng quatrz
contents from north to the south of the
area. This development tallies well with
“tha ﬂolgl 19bservation where rounded
;dtq'artz grains (2 - 4 cm in diameter)
é'hlnctoﬂco the upper unit at Ndi Uduma
M wnit In the northern part (plate 1). In
m&. the calcite aﬁ'd formaminifera
.contents of the units inc-réase from Ndi

Uduma Ukwu to areas around Obotme.-

‘Shelt "ngmonts' constitute over 70 % of

- Yubio 2 Mumwmmmmwm\
' Fibrous calcite obsorved in some of the

‘samples posslbly indlcato mryalalllsatlon

Mu.nulonmum

+0.6 CaOMgO

02 . MO

+08 MnOHCa0
CaOWFayOy Pre Ba/Ce0
‘MgOFaD, 00 MnO/Fa,0q

mmmmmmwmmmm
' cumton csacionts mmmm«o)wg&wumﬂm»m :

oo

- 08
o1
03

08 -
- 04

‘belonging

the structures studied. However: these are

tntiroly n;eplaced by spary caicite (plate

~ 2). Shell matter, essentially of gastropods,

and bivalves as well as foraminifera tests

“are replaced by calcite. The Amankwu and

Ndi Uduma Awoke units show Increasing
f«:msi.l content as seen in plats 3. in some
foraminifera, pyrite, glauconite and quartz
grams are observed. Such agmd
forms are evidence of~materl_al borrowed
from the evm;ir,on.mont and thus reflsct the
"Modal estimates of
identified wmder the

microscope are as follows:- Calclh(ﬁ ':%)‘,

palaeo-environment.

the  mineral

Iron oxide (7 %), Glauconlte (5 %), Quartz
(2 - 10 %), Others {under 5 %) Blcl““ of

the identical mineralogy of both the upper

and lower beds, they were treated as
to the same deposit but
separated by shale units (Fig.8)." Nowever

‘the presence - of ‘apatite m . both

beds could not be genesalised ad Mo
identified In the lower bed.
Samples from the area eouth o' lolugwu
vullage showed greater calcits eonhm ln

were only

" this location, samples wsn purely ealelto
from ~ an‘ inferred fault Zone (Ibe 1090)

either due to dolomlta ot ankarite ( Plates.

4 & ). Fpraminfora of the heterohelix
. species was Identified. So were

§i§bokotaiia _snd the primitive forms

numulites
, 40 DISCUSSION

The presence of marine fauna,

aggiutination and ,glaucdn!td | in-flilings are
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Plate 3 increasing calcifisd skeleial ramnants & the Amankovy, |Ndi Uduma Aweia and
Eziama Umestone Units. r

Plato 4 Evidence of racrystallisation from fibrous calcite  and dolomitic:ttion at the Isiugwu unit

Piate 5 Further avidence of lbrous calcite crystaisation in Nd Amogy Uni

pos‘sible indication of not only the marine
nature of the fossils but the fact that thn

project area was under marine conditions

iduring the late Maastrichtian. This is

because glauconite forms exclusively
undei such conditions and is unable to
wifhstand significant reworking. A
comparison made between the resulis of
chemical analysis of Reyment (1965) and
that of Ibe (1998) shows that the
limestone identified near the Awle river,
between Agbor and  Auchi in western
Nigeria are the same. El*urth’ermore, the
Nsukka Formation between OkigWe and
Owerri has limstone bed. The present
units in this study represent the southerly
section of the Nsukka Formation in
eastern Nigeria. The presence of
rugoglobigerina foraminifera in the
samples is an. indication of slightiy deep
marine conditions. Thus the late
Maastrichtian in the Ohafia area bears the
inprint of =2 marine sequence which
probably coniinued ‘o the Tertiary It is
possible that sections of the Obotme

limestone have Tertiary signatures as

Ekwere et sl (1994) have pointed out but

N . g N T Y O T Y D T
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Cretaceous'-Tertiary transition an
associated events. Lastly, limestones form
during relatively trangressive maxima.
Thus the mere presence of the limestones
in Ohafia area suggest an entirely palaeo-
environmental setting for the Nsukka
Formation. It is then clear that the type
Iocality’ previously set for Nsukka
Formation needs to be re-addressed in
the light of all the findings regarding the
Iime'stone in the Fomation both in parts of
western and eastern Nigeria.

5.0 CONCLUSION:

As as a ;'esult of the preponderance
of marine minerals and fossils from the
limestone units of the Ohafia area of
southeastern Nigeria, the abnormal Sr and
Ba concentrations, Ibe (1998) has used
Goldberge (1954) finding on scavenging
of elements at the sea floor to draw some
inferreces on the late Maastrichtian marine
transgression in the Ohafia area. This is in
line with Kogbe (1989 ) based purely on
palaeontology. The limestone units of the
Ohafia karea show  spary calcitic nature,
where skeletal grains are wholly replaced
by calcite. The presence of limestone in
the Nsukka tormation in this part of Nigeria
is a new development since many
researchers have had to lump Nsukka
formation under coal measures, making it
non-matine. This study shows that there
was actually a late Maastrichtian Tertiary
marinevtransgression that affected most
part of southern Nigeria in general and the
project area in particuial;.. Faunal evidence

confirms this.
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