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Abstract

The Neogene clastics (sandstones and shale interventions) in one of the north Kuwait fields
range in age from Early Miocene (Burdigalian) to Middle Miocene (Serravalian). An attempt
was made to carry out detailed biostratigraphy (foraminifera, nannoplankton, palynomorphs
and dinoflagellate cysts) from study of selected core samples in this geological succession
and establish the sea level changes and depositional environment leading to sequence
stratigraphic interpretations.

The bottom most sands are devoid of any microfossils and inferred to be deposited in a fluvial
channel facies. The first basal transgression corresponds to the prominent intermediate Shale
layer between two reservoir sands and an abundance of Dinocysts, influx of Pediastrum sp
was observed. The sediments are inferred to have been deposited in an inner neritic regime.
This is followed by a swallowing trend of sea level in the immediate upper layers grading
towards transitional/non marine conditions.

The definite indications of Early Miocene (Burdigalian) transgression are evidenced from
microfossils from the first Shale with the record of H. Cincutm and palynomorphs viz. S.
ramosus and smaller benthic foraminifera. A large influx of benthic foraminifers’ viz.
Dendritina sp indicated an increase in sea level from up to the Middle Neritic conditions.

The topmost prominent transgressive succession prevailed over is the Serravalian (Middle
Miocene), corresponding to the upper most Shale succession. The bottom part of this thick
shale layer is rich in benthic foraminifera, Miogypsinids, rare planktics viz. Globigerina sp,
G. priamenardii and nannoplankton species, Spenolithus heteromorphus and a strong influx
of dinoflagellate cysts. A middle neritic bathymetry was inferred at the bottom of the upper
shale, which gradually shallowed to inner neritic conditions at the top of this shale. Thus, the
maximum flooding surface was inferred at the bottom of the upper most shale. Fresh water
influx was inferred at the top of the upper shale as supported from the occurrence of diatoms,
Bottryoccous pediastrum and ferruginous layers in the cores.

The reservoir sands are more or less distributed in between the transgressive episodes in an
inter-distributary bay /lagoonal deposits. Integration with electrolog and sedimentologcal
inputs was attempted to decipher the variation of reservoir facies in the study area.
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ABSTRACT

The Neogene clastics (sandstones and shale interventions) in one of the north Kuwait fields range in age from Early Miocene (Burdigalian) to Middle Miocene (Serravalian). An attempt was made to carry out detailed biostratigraphy (foraminifera, nannoplankton, pal
nomorphs and dinoflagellate cysts) from study of selected core samples in this geological succession and establish the sea level changes and depositional environment leading to sequence stratigraphic interpretations.

The bottom most sands are devoid of any microfossils and inferred to be deposited in a fluvial channel facies. The first basal transgression corresponds to the prominent intermediate Shale layer between two reservoir sands and an abundance of Dinocysts, influx o
Pediastrum sp was observed. The sediments are inferred to have been deposited in an inner neritic regime. This is followed by a swallowing trend of sea level in the immediate upper layers grading towards transitional/non marine conditions.

The definite indications of Early Miocene (Burdigalian) transgression are evidenced from microfossils from the first Shale with the record of H.Cincutm and palynomorphs viz. S.ramosus and smaller benthic foraminifera. A large influx of benthic foraminifers’ viz.

Dendritina sp indicated an increase in sea level from upper to the Middle Neritic conditions. The topmost prominent transgressive succession prevailed over the Serravalian (Middle Miocene), corresponding to the upper most Shale succession. The bottom part
this thick shale layer is rich in benthic foraminifera, Miogypsinids, rare planktics viz.Globigerina sp,G.priamenardii and nanno plankton species, Spenolithus heteromorphus and a strong influx of dinoflagellate cysts. A middle neritic bathymetry was inferred at th
bottom of the upper shale which gradually shallowed to inner neritic conditions at the top of this shale. Thus the Maximum flooding surface was inferred at the bottom of the upper most shale. Fresh water influx was inferred at the top of the upper shale as supporte
from the occurrence of diatoms, Bottryoccous pediastrum and ferruginous layers in the cores. The reservoir sands are more or less distributed in between the transgressive episodes in an inter-distributary bay /lagoonal deposits. An integration with the electrolo
and sedimentologcal inputs was attempted to decipher the variation of reservoir facies in the study area.
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PALAEO-BATHYMETRIC DISTRIBUTION OF SELECTED MICROFOSSIL GROUPS IN THE MIOCENE.
BIOSTRATIGRAPHY AND PALEBATHYMETRY OF WELL -5

SUMMARY-

An overall deepening trend is observed in the paleo bathymetry from bottom of the studied section (CH) to top (OS) in the three studied wells. Some of the salient features observed are-
Channel-fill deposits (CH)

The channel-fill deposits consist of stacked, fining-upward, and clean to argillaceous sandstones, commonly with an erosive pebbly base. These deposits present dominantly high-angle cross bedding that can reflect the migration of bed forms under lower-flow-regime conditions. The deposits typically display a blocky low gamma response and sand-prone neutron density crossover. These are the
dominant deposits in the study wells (respectively 66.6%, 66.6% and 69.9% in Well-0003, 0004 and -0005; Biostratigraphical and palynological measurements in the channel deposits are generally characterized by freshwater algae(Botryococcus and Pediastrum) and/or continental palynomorphs (spores and pollens), supporting a fluvial origin.

Floodplain deposits (FL)

The floodplain deposits consists of mainly mudrocks and heterolithics and rare argillaceous sandstones, locally bioturbated and pedogenetically modified with calcrete/dolocrete nodules, roots and carbonaceous/plant debris. These characteristics suggest suspension deposition in a low-energy setting with phases of plant colonization. The deposits typically contain continental palynomorphs such
as spores and pollens. The mud-prone character of the deposits is reflectedby a classical high gamma response and mud-prone neutron density cross-over.They are classically not abundant across the study wells (Well-0003 = 8.4%, Well -0004 = 8.1% and Well -0005 = 6.1%).

Mouthbar deposits (MB)

The mouthbar deposits consist of clean to argillaceous, locally coarsening-upward, horizontally bedded sandstones that may reflect a progradational depositional style, under upper-flow-regime conditions. Bioturbation is of moderate abundance but typically impoverished in terms of assemblage. The deposits mostly contain rare biostratigraphical and palynological specimens that are generally mi-
crofossils and rare calcareous foraminiferids. Due to the variable muddy character of sandstones, the gamma ray signature is also variable, but neutron-density oftendisplays a mud-prone type separation.These are poorly represented in the three study wells (Well-0003 = 7.5%, Well -0004 = 5.2% and Well -0005 = 4.8%).

Interdistributary Bay/Lagoon deposits (ID/L)

The interdistributary bay/lagoonal deposits comprise alternations of mudrocks/siltrocks andargillaceous sandstones with clay draped ripple lamination and variably diverse vertical and horizontal bioturbation, consistent with deposition under general low-energy conditions. The biostratigraphical and palynological content can vary but contains the most diversity with presence of both agglutinated an(
calcareous foraminiferids, microfossils, dinocysts and rare Botryococcus and Pediastrum. The facies is characterised by irregular, high gamma and an irregular mud-prone neutron-density separation.These deposits are relatively well represented in the three study wells (Well -0003 = 13.1%, Well -0004= 20.1% and Well -0005 =16.0%).

Lower Shoreface deposits (LSF)

The lower shoreface deposits consist of bioturbated sandstones with abundant burrows andbioclastic debris. These characteristics together with the sharp increase in calcareous benthicforaminiferids shown by biostratigraphical data favour an open marine, moderate energyshoreface depositional setting. The deposits display a typical low gamma response but with a relatively wide mud-prone ne
tron-density. They are tentatively absent in Well -0004 and Well -0005 and rare in Well -0003 (3.2%).

Offshore deposits (OS)

The offshore deposits present massive mudrocks/siltrocks that suggest deposition in a low-energy environment. However, the paucity of bioturbation may reflect stressed conditions. The biostratigraphical and palynological data are essential to distinguish this facies from interdistributary bay/lagoon as it can contain a high abundance of dinocysts typical of open marine conditions. Offshore log sig-
nature is classical with high gamma ray and mud-prone neutron density cross-over. These deposits are absent in well Well -0004 and very rare in wells Well -0003 and Well -0005 .
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NANNO FOSSILS

1 Coccolithus eopelagicus (XPL) Well-5,
677.20', x2150

2 Coccolithus eopelagicus (XPL) Well-5,
677.20', x2500

3 Coccolithus pelagicus (XPL) Well-5, 677.20",
x2500

4. Coccolithus pelagicus (XPL) Well-5, 677.20',
x2500

5. Coccolithus pelagicus (XPL) Well-5, 677.20’,
x2500

6. Cyclicargolithus abisectus (XPL) Well-5,
677.20', x2500

7 Cyclicargolithus abisectus (XPL) Well-5,
677.20', x2500

8. Cyclicargolithus floridanus (elegant) (XPL)
Well-5, 677.20’, x2500

9 Cyclicargolithus floridanus (elegant) (XPL)
Well-5, 677.20’, x2500

10. Cyclicargolithus floridanus (XPL) Well-5,
677.20', x2500

1. Cyclicargolithus floridanus (XPL) Well-5,
677.20', x2500

12. Cyclicargolithus floridanus (minor) (XPL) Well
-5, 677.20’, x2500

13. Discoaster deflandrei (PPL) Well-5, 677.20’,
x2500

14. Discoaster deflandrei (PPL) Well-5, 677.20’,
x2500

15 Discoaster deflandrei (PPL) Well-5, 677.20’,
x2500

16. Helicosphaera carteri (PPL) Well-5, 677.20’,
x2500

17. Helicosphaera granulata (PPL) Well-5,

677.20', x2500

18. Reticulofenestra bisecta (XPL) Well-5,
677.20', x2500

1. Miogypsina (sensu stricto) spp. ‘snakehood” Well-5,

19.
677.20,

20,

Well-5, 677.20', x2500

21.
677.20,

22.
677.20,

23.
677.20,

24.
677.20,

25.

(>7microns) (XPL) Well-5, 677.20’, x2500

26.

crons) (XPL) Well-5, 677.20’, x2500

27.

crons) (XPL) Well-5, 677.20', x2500

28. Reticulofenestra pseudoumbilicus (3-5 mi-
crons) (XPL) Well-5, 677.20), x2500

29a

35

2

Poorly preserved benthic foraminifera
(dolomitised). Well-3 692.50' x4

?Dendritina spp. Well-4 674.80' x10

A = S
2?Miogyps

(re-crystallised).

Reticulofenestra bisecta (XPL) Well-5,
x2500

Reticulofenestra bisecta fileswicz (XPL)

Reticulofenestra lockeri (XPL) Well-5,
x2500

Reticulofenestra stavensis (XPL) Well-5,
x2500

Reticulofenestra perplexa (XPL) Well-5,
x2500

Reticulofenestra perplexa (XPL) Well-5,
x2500
Reticulofenestra pseudoumbilicus

Reticulofenestra pseudoumbilicus (5-7 mi-

Reticulofenestra pseudoumbilicus (5-7 mi-

Reticulofenestra pseudoumbilicus (3-5 mi-

crons) (XPL) Well-5, 677.20’, x2500

29b.

Cyclicargolithus floridanus (minor) (XPL)

Well-5, 677.20°, x2500

30.
677.20,
31
677.20,

32.
crossed

33.
crossed
34.
677.20),

35.
677.20,

6.

Reticulofenestra scrippsae (XPL) Well-5,
x2500

Reticulofenestra scrippsae (XPL) Well-5,
x2500

Sphenolithus dissimilis (XPL) parallel to
nicols Well-5, 677.20', x2500
Sphenolithus dissimilis (XPL) 45° to
nicols Well-5, 677.20’, x2500

Arkhangelskiella cymbiformis (XPL) Well-5,
x2500

Watznaueria barnesiae (XPL) Well-5,
x2500

Miogypsina (sensu stricto ) spp. Well-5, 677.20",
x50

1. Pontocyprella spp. Well-5, 677.20’, x110

5. Actinocythereis iraquensis Well-3, 690.60,

x100

2. Eopaijenborchella kausalis Well-5, 677.20’,

x250

11

2

Miliolids, Dendritina spp., small benthics &
echinoid debris. Well-3 690.60’ x4

?Rotaliaspp. Well-4 674.80'x10

aspp. Well-4 673.20'x10

MICROFOSSILS

Ammonia spp., Textularia spp.
Well-5 672.01’ x10

Small benthics & echinoid debris.

Well-5672.01' x4

IN THINSECTIONS

1..Globorotalia spp. Well-5, 677.20’, x180

6. Hemicyprideis miocaenica Well-5, 677.20',

x130

3. Hermanites transversicostata Well-3, 690.60’,

x140

4. Hermanites compressa Well-3, 651.40’, x130

MICROFOSSILS IN SEM

Textularia saggitula Well-3, 692.30’, x100

6.

2. Globorotalia spp. Well-5, 677.20’, x230

3. Globorotalia spp. Well-5, 677.20", x160

4. Coscinodiscus LFO1 Well-4, 645.10’, x400

5. Coscinodiscus LFO1 Well-4, 645.10’, x400

Cibicides spp. Well-3, 690.60’, x140

Byozoan fragment Well-3, 690.60', x210

Microgastropod (low spired) Well-3, 690.60’, x140

Microgastropod (high spired) Well-3, 651.40’, x140

Bivalve spat Well-3, 651.40’, x150

Microgastropod (high spired) Well-3, 645.10°, x140

Echinoid debris, small benthics & Ammonia spp.
Well-5672.01' x10

Reophax spp. Well-5672.01' x10

677.20) x45
) , 2. Ammobaculites spp. Well-3, 692.30', x100 7. Ammonia spp., (re-crystallised) Well-4, 702.30', x160
2. Lepidocyclina spp. Well-5, 677.20’, x50 7. Florilus spp. Well-5, 677.20', x350
o . 3. Sigmoilopsis schiumbergeri Well-3, 656.20', x270 8. Archaias spp. Well-3, 690.60', x60
3. Quinqueloculina spp. Well-3, 677.20’, x130 8. Elphidium spp. Well-5, 677.20', x150
] ) 4. Quinqueloculina spp. Well-3, 656.20’, x300 9. Dendritina spp. Well-3, 690.60’, x45
4. Miogypsina (sensu stricto) spp. Well-3, 677.20’, x40 9. Miogypsina (Lepidosemicyclina) spp. Well-5,
677.20) x60
5. Quinqueloculina spp. Well-3, 656.20’, x350
5. Clavulina spp. Well-5, 677.20’, x150
Seqguences
{SEPM Glcbal Sea-Level Curves (meters
Geomagnetic or Tethyan; relative to present) Microfossils TM Zonation TP Zonation
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NEOZENE BIOZONATION OF KUWAIT

Summary

Chronostratigraphic and palaeoenvironmental interpretations are provided for each well section. Microfaunal recovery is variable though the sampled intervals, with localised peaks in foraminiferal abun-
dance, notably in the base of the ‘BA1(TOP SHALE) Layer. Nannofossil recovery is poor throughout, with most samples found to be barren, though an influx of taxa occurs at the base of the ‘BA1’ interval in
Well-005, associated with a gamma peak.Palynological recovery is also variable, as with the other two disciplines the strongest marine influxes occur at the base of the clay rich interval. The sands do also
yield some clear freshwater derived taxa, and localised marine influxes.

Keywords: Miocene, , chronostratigraphy, stratigraphy, micropalaeontology, nannopalaeontology, palynology, palaeoenvironments.,foraminifera.
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