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Upper cretaceous strata of Anambra basin were spot sampled at two locations. A palynological investigation of the
forty-one samples from the outcrop section, enabled the recognition of five palynological zones based on pollen and
spores. The assemblage zones which are assigned upper Campanian to Maestrichtiaj. dgiealpgtes/Syncolporites/
MatonisporitesAssemblage zone (upper Campanibip)Psilamonocolpites/Zlivisporsssemblage zone (Campanian

- Maestrichtian)c). Retistephanocolpollenites/Monocolpollenites/Propylipoissemblage zone (Maestrichtiaat).
Retidiporites/Verrucatosporites/Buttinidssemblage zone (Maestrichtian) &)dRugulatisporites/Cingulatisporites
Assemblage zone (Maestrichtian). The dominance of the palynomorph assemblage by tril@isgafagsporites

ornatus, Foveotriletes margaritae, Zlivisporis blaneramMerrucatotriletes bullatusind monocolpite@onocolpites
marginatus, Longapertitesp. andMonocolpollenitessp) indicate a swampy environment fringed by herbaceous
vegetation. While the dark grey to black, fissile, sulphur stained, pyretic, lignitic and laminated carbonaceous shale
suggested a tidal flat environment of deposition. This study therefore enabled the recognition of five informal palyno-
logical zones in the upper Cretaceous sediments of Anambra basin and tidal flat environment.
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Introduction This study unlike the previous traditional ones of dating sedi-
Anambra basin has received a considerable geological atterments of the basin, attempts a fine stratigraphic differentia-
tion since 1903 when exploration for coal started in the basintion. This is done by concentrating on identified index

Over 12,000 meters of sandstones, shales, limestones armghlynomorphs that are useful for delineating locally defined
coal seams accumulated in its thickest part since Cretaceousones and provide a means of correlation with adjoining ba-
time (Agagu and Adighije 1983). Its upper Cretaceous strati-sins. The palynostratigraphic framework established here will
graphic setting of interbedded sandstones and shales witlgreatly amplify the biozonation of the flora succession of the
occasional limestones is suitable for petroleum generatiorbasin in future.

and accumulation (Agagu and Ekweozor 1982; Dankoru 1993)Geological setting of the basifhis basin which is

All Nigeria’'s commercial coal production to date has come adjacent to the lower Benue trough is intracratonic

within the basin with over 1.7 billion tones still in reserve (Whiteman 1982). It is an immediate precursor of the Niger
(David - West 1986). delta basin and trends in a NE to SW direction. A lot of
Palynological studies that have made some significant contriwork has been undertaken to elucidate the stratigraphy
butions to the knowledge of the biostratigraphy of the basin(lithostratigraphy and biostratigraphy), age, palaoenviron-
include (Salami 1983 and 1990; Oloto 1994). Salami (1983 andnent, paleogeography, sedimentary tectonics and origin
1990) studied late Cretaceous and early Tertiary pollen andf the deposits in the basin and the adjoining sedimentary
spores from Southern Nigeria sedimentary basin. He foundbasins. Reyment (1965) and Nwajide and Reijers (1996)
out that the environment of deposition of some lower anddelineated and described a number of lithostratigraphic
upper “coal measures” (Mamu and Nsukka formations) rockssubdivisions. Agagwet al (1985) also divided the

is swamp or marginal marine environment periodically inun- Senonian-Maestrichtian lighostratigraphic units of the
dated by marine water. Mebradu (1990) suggested thre&outhern Anambra basin into eight sections representing
palynofacies and two palynofacies changes in the Enugu/lvahree repetitive delta-building episodes. Swamp or mar-
valley shales from Anambra basin while Oloto put forward the ginal transitional to marginal marine and tidal flat environ-
first dinoflagellate and miospore biozones for Southern Nige-ments of deposition have been suggested (Salami 1983;
ria sedimentary basin. Allix 1987; Akandeet al1992; Nwajide and Reijers 1996).
*Author for correspondence Fluvio-marine sandstones and shales were said to be
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deposited during the tectonically active periods while Results and Discussion

marine shales were deposited during the intervening qui-the palynostratigraphic analysis is based mainly on L2 be-
escent period in response to the globally documented:ayse of its thickness (30 ml), palynomorph abundance and
Albian - Maestrichtian sea level rise (Berquist 1971; Dou- gpecies diversity (28) which made biozonation possible. Five
glaset al1973; Mathewset al1974). The paleogeographic  jnformal assemblage zones were established for the studied
history of this area in terms of tectonic events which gavegections which range in age from Campanian to Maestrichtian
rise to three major depositional cycles reported by Murat(FigS 1 and 2). The main features of the palynozones were
(1972). These are: outlined in ascending order from the base to the top of the

(a) Abakaliki - Benue phase (Middle Albian-Coniacian). sequence. The assemblage zone boundaries were placed where

(b) Anambra - Dahomey (Benin) phase (Campanian—EarIySigniﬁcant changes occurred simultaneously in a number of
Eocene) and species and age determinations rely largely on index pollen

(c) Niger delta phase (Late Eocene - Pliocene) and spores found and documented in the coastal basins of
g P ' West Africa and South America. Photomicrographs of selected
The sediments in the basin were said to be derived mainlyepresentative palynomorphs were taken.

from Abakaliki fold belt (Petters 1978; Ojoh 1992) although 74ne A. Tricolpites/Syncolporites/Matonispories zone
some clastics were basement derived. (Hoque and Ezepugnhe zone is recognized in L2. Its interval extends from 0.4m at
1977). the base to 30m at the top. The lower limit of this zone is not
reached at this location. The upper limit corresponds to the
simultaneous appearancelafngapertites vaneendenburgi,
Forty-one fresh road-cut samples were collected at two locainaperturotetradites lacunosus, MonocolpiggsandProxa-
tions L1 and L2, using spot sampling method. L1 is behindperitites anisosulptus'he most common species within the
Ogbete market while L2 is at 1 Kilometer along Onitsha-Enuguzone isTricolpites synstriatusThe zone is characterized by
Express way. Grey to black shales, sand shales, siltstones arincolporites marginatusnd Psilamonocolpites mediua
shaly sandstones were studied lithologically and processeéddition. The zone is assigned an upper Camapnian age based
for palynomorphs. The standard maceration technique for theon Tricolpites synstriatuandSyncolporites marginaty®an
preparation of palynological samples were followed in this der Hamman and Wijmstra 1964; Jardine and Magloire 1965;
study. This consisted essentially of: Jan Du Chenet al1978).
Zone B.Psilamonocolpites/Longapertites/Zlivisporis
zone This zone is recognized in L2 between 30m and 8.4m.
Its base is fixed at the simultaneous appearance of
Monocolpites marginatus, Anacolosidites luteoiditead
Proxapertites anisosulptu§.he top of the zone coincides
) with the disappearance défnacolosidites luteoiditeand
mounted on mechanical shaker for about 8 h for the pgj i3 mongcolpites mediushe zone is characterized among
reaction to complete. The residues were washed with,ia s by the presencelaingapertites vaneendenbumgid
distilled water. Zlivisporis blanensisvhich appeared and disappeared within
(iii) Addition of concentrated nitric acid (H))OThe resi-  the zone. The acme d¥silamonocolpites mediuand
dues were again washed with distilled water and finally, Tricolpites synstriatusoccurred here. This zone is dated
(iv) 5% Potassium hydroxide (KOH) (60 ml)jwas added, Campanian - Maestrichtian based Blivisporis blanensis
decanted the solution and the residue thoroughlyandLongaper-tites veneendenbuggan der Hamman 1954;
washed with distilled water three times. Pacltova 1961).

(v) The unsieved residues were appropriately treated an(tone C. Retistephanocolpollenites/Monocolpolle-
mounted in a mixture of epoxy A (3 parts) and epoxy B nites/Prypylipollis zoneThe zone is represented in L2
(1 part) following the method of double mounting and present between height 8.4m and 20.Im. The base is marked
(Traverse 1988). Two slides were made from each studyyy high frequency oRetistephanocolpollenites willamsi
ied sample. andMonocolpollenitesp. As well as the initial appearance
(vi) Counting of grains for each sample range between 10Gf Retimonoporites pluribaculensi$he upper boundary is
and 150. These were semiquantatively tallied as showndefined by the disappearance Rétistephanocolpollenites
inFigs 1 and 2. williamsi and the simultaneous appearanc&efidiporites

Materials and Methods

(i) Addition of 60 ml of 50% hydrochloric acid (HCI) to 20g
of each sample and washing the residue with distilled
water.

(if) Addition of concentrated hydrofluoric acid (HF) in
drops until 80ml has been added. Each sample wa
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Fig 1. Stratigraphic range chart of the palynological taxa in L1.

magdalensisEchitriporites triangulisformisand Buttinia few poorly preserved dinoflagellates. Most species encoun-
andreevii. Retistephanocolllenitesp.,Propylipollis tered in this zone also characterize the pollen sequence Ill of
(Proteacidites) dehaarand Foveotriletes margaritaare Jardine and Magloire (1965) on the co-occurrence of the fora-
restricted to the zone. A Campanian - Maestrichtian age igniniferal specie8olivina afraReyment. This zone is there-
assigned to the zone based Rropylipollis dehaaniand fore, assigned to Maestrichtian age.

Foveotriletes margaritadJardine and Magloire 1965;

Germeraagt a 11968) Zone E. Regulatisporites/Congulatisporites zohi.

zone characterizes the interval between 26.1m and 29.4min L2
Zone D. Retidiporites verucatosporites/Buttinia zone. and 1.5m and 4.4m in L1. Its base is fixed at the disappearance
The zone is recognized at the interval between 20.1m and 26.11f |ongaperitites marginatusndRetidiporites magdalensis.
inL2 and 0.4m and 1.5min L1. Its base coincides with the firstThe characteristic species of the zone occur mostly in L1.
appearance oferrucatosporites usmensis, Retidiporites These ared.ongaperititessp., Cingulatisporites ornatus,
magdalensis, Echitriporites trianguliformend Buttinia  proteacidites sigalandRugulatisporites caperatu$he age
andreevii.The upper limitis marked by the disappearance of of this youngest zone in the study area is regarded as
Longaperitites marginatusand Retidiporites magdalensis.  Maestrichtian based oRugulatisporites caperatuand
TheMonocolpites margaritaeccurred here in additionto a  Cingulatisporites ornatugJardine and Magloire 1965;
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Fig 2. Stratigraphic range chart of the palynological taxa recorded in L2.
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. . . et al1975). Hence the environment of deposition is probably
i a
= L}

tidal flat. Occasional flooding of the area of study by marine
or brackish water probably occurred as indicated by the pres-
i3

Conclusion

The knowledge of palynological zones is essential for dating

formation and exploration for hydrocarbon source rocks. Out-

crop samples are cheap and direct source of information on
rock record. Based on the rich palynomorphs in some of the
samples, the present study enabled the recognition of five
informal palynological zones whose age ranges from Upper
Campanian - Maestrichtian. The environment of deposition

of the rock units is more of a tidal flat.

ence of more miospores in samples 4b and 22 and the incorpo-
ration of some poorly preserved dinoflagelletes at those lev-
e
. l ‘
o

els (Fig. 2).
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