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Marbat Beds 15 to 50m thick; cyclic alternations
of fining-upward fluvial clastic sediments passing
laterally into deltaic sediments, mostly sandy

dolomicrites (bk92).
Marbat Beds: inshore (coastal onlap) facies;

Na’aja Beds overlain by Safra Beds are offshore
(CC notes).

Anah Graben was deep and narrow in the Late Cretaceous; it had a ‘low intensity’ of water
circulation (bk92). N-S and E-W faults controlled the Tinif Trough and the Damluk Trough,
proven by boreholes to the west and east of the Akashat Platform and on west side of the
Rutba-Hail Arch (trending NNE-SSW)(Karim, unpubl. in bk92).  Troughs were sites of deep
oceanic sources of P-rich, cool upwelling currents throughout the phosphogenic eposides;
were in free connection with Tethys (bk92).  Akashat (NE) and Ethna (SW) platforms represent
elevated, submerged blocks that formed ‘ideal traps’ for dissolved phosphorous transported
by upwelling currents from the troughs into the shallower and warmer shelf environments
(near-shore to basin slope) to the S and E (bk92).  Platforms also have non-phosphoritic
shelfal facies. Arch crest may have occasionally been emergent, with the development of

clastics and intertidal facies (bk92).  East of the crest, reef and back-reef facies are represented
by the Hartha and Tayarat formations (bk92).

Transgressions contemporaneous with
opening of deep troughs, grabens and

development of intrashelf basins, securing
open marine communication with the Tethyan

deep waters since the Upper Campanian,
when at its concluding stages, the first

phosphogenesis appeared (bk92).

Note: Shiranish reported
also as absent in the Abu

Jir-Awasil-Hit-Mileh
Thartar area (du59)

d63 notes absence
of lformer atest
Maastrichian in

Jebissa, Ghouna
SUBMARINE

HIATUS
Absent
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limestones, marly.
Deepwater >200m

SHIRANISH FM.

Thick globigerinal open
sea marls and marly

limestones (nq60)

543-580m: Wackestone with foraminifera (fragmented in part), bryozoans, echinoids, and
some very fine microfossil debris.  Rich foraminiferal fauna.(ra79).  Top-Cretaceous @543m:;
various lithologies including wackestone, packstone, grainstone, either partly recrystallised
or partly or completely dolomitised, with no primary characteristics; some chalky and marly
limestone, gypsum in porous fossil cavities in the upper part, slightly sandy in the lowermost

part (ra79).  Most palaeontology has been ‘partially lost’ due to  recrystallisation and/or
dolomitisation (ra79)

Fauna includes Omphalocyclus macroporous (Lamarck), Simplorbites gensacicus (Leymerie),
Clypeorbis mamillata (Schlumberger), Lepidorbitoides socialis (Leymerie), Lepidorbitoides

cf. minor (Schlumberger), Lepidorbitoides sp. (? cf. bisambergensis), Lepidorbitoides? -
Clyporbis?, Pseudoorbitoides??, Orbitoides media (d’Archiac), Orbitoides gr. tissoti,

Planorbulina cretace (Marsson), “Schlumbergerina”,  Sulcoperculina ex. gr. dicksersoni
(Palmer), Sulcoperculina sp., Gaudillaupidina sp., Rotalia sp., and other different very small
rotalids.  Beside these transported benthonic foraminifera, there are sparse pelagic fossls,
occasional globigerinoid forams, heterohelicids, “sphaera” etc., within the 544th metre, only
one globotruncana is found: Globotruncana cf. bahijae Naggar.  Finally, among the transported

fossils, some algae should be mentioned Permocalculus sp., Trinocladus sp. and
Salpingoporella ubaiydhy n. sp. (type level at 578.8m). (ra79)

Lower/Middle Maastrichtian based on Globotruncana from 544m down, specifically
Globotruncana bahijae Naggar, which does not exceed (is not younger than) Middle

Maastrichtian (ra79)

Oligocene
Albian

Beds with orbitoids; recrystallised, dolomitised, porous, 163.5 to 237m.  Fossils generally
obscured by diagenesis, particularly in upper levels where abundant orbitoids are extremely
poorly preserved or washed out (ra81).  Samples from 163.5 and 203.5m contain Pseudorbitoides
spp. (partly in fragments; 163.5m) Lepidorbitoides minor Schlumberger, Lepidorbitoides sp.,
Orbitoides tissoti (Schlumberger), Orbitoides media (d’Archiac) (very rare), Planorbuilina

cretace (Marsson), Sulcoperculina gr. dickersoni (Palmer)(163.5m), Different small rotalids,
minute anomalinids, a few pelagic (globigerinal) foraminifera etc. (ra81).

Tayarat/Hartha Formations (undifferentiated; poor fossil
preservation does not allow the Maastrichtian, Campanian
and possibly the Upper Santonian to be distinguished): 108
to 229m depth, orbitoid beds that are highly recrystallised,
dolomitised and in places possibly also silicified with few
primary characteristics evident. Orbitoid external moulds

give this interval a distinctive appearance.

Very recrystallised
with indeterminate

rudists @247m (ra86) Indeterminate rudists
in limestone from 205-

206m (ra86)

Dark grey silty marly limestones and calcareous shale
(ra86); fauna of very rare planktonic foraminifera

(Gansserina gansseri Bolli); with some bulloid forms
(ra86); implies earliest Maastrichtian age (cc)

Dolomitised and recrystallised
limestones with orbitoid-

Omphalocyclus assemblage (ra86)

Limestone apparently
lacking orbitoids (ra78)

Rumelan-1,4,5,6
Souedie-1,2,3,6,7,11,16,30

Sh (ni72)
Argill LST

Na’aja Beds post-second (more important/extensive) transgression (K180), to the west of the Rutba-Hail Arch.  Semi-
restricted inner shelf environment, passing occasionally into shoreline (bk92).  Deeper facies deposited in troughs.  Most
Ga’ara was emergent with fluvial (Marbat Bed) deposition, notably on the northern rim (bk92). There were between 3 and
7 transgressive events, ranging from near-shore to central shelf biogenic barriers, organised in a semi-circle extending

from N and W flanks of the Ga’ara Uplift to the S along the western side of the Rutba-Hail Arch (bk92).  In the S. part,
Na’aja Beds include reef and backreef facies similar to the underlying Hartha Formation, suggesting frequent southerly
change from inner shelf to reefal build-ups.  In deep subsurface sections west of the investigated area (?KH-5/6 and 5/8?
CC Notes) inner shelf-reef facies pass into deep open marine facies towards the N and W, where outer shelf environment

prevailed in the both troughs (bk92).

Na’aja Beds 2-18m thick; mostly dolomite with basal sandstones, chert nodules,
thin phosphorite horizons, charophytic dolomites; top is siclicified shelly

(pelecypod) limestone (bk92). Cycles often have hiatal surfaces (hardgrounds,
toughgrounds).  Mineralogy: montmorillonite-palygorskite-sepiolite, chert,

porcelanite, phosphorite (bk92).

In the “Lower Campanian” (first cycle), Marbat Beds were
deposited in a continental (fluvial) environment over and to
the north of Ga’ara.  To the south, reefal to back-reefal and

occasionally supratidal Hartha Formation was deposited above
Cenomanian age rocks, to the S. of Rutba and on the W. side
of the Ga’ara uplift (bk92). Marbat Beds interpreted as equivalent
to the top-Hartha Formation, as seen near the Semhat outcrops

(bk92).

Jeed Fm. is the basal phosphoritic unit of an interval on the
southern shelf of Tethys that spans 20Ma and containing about
15 phosphorite beds; deposition coincided with block-faulting,

opening and/or rejuvenation of grabens (bk92).  Eustatic
transgressions and regressions, accompanied by upwelling

episodes; phosphorites deposited during transgressions above
bioturbated hardgrounds (bk92).

Thickness: At the type section, at least 30m
The formation has a total thickness of some 48m in the
Tayarat-Thoba area.At the type section, rubbly porous;

white, buff and pink; rather chalky, fossiliferous,
recrystallised, dolomitised, locally sandy limestone,

conspicuously more massive at the base.

Dunnington et al. (1959) state: “Passing northwards from Jebel Tayarat through Jebel Thoba,
and towards the western rim of the Ga’ara depression, the Tayarat limestone is cut out

progressively, by the erosion of its upper parts, and also perhaps by onlap convergence.
In the section of Hill 270 (Lat 33°18’00”N, long 40°10’30”E) and Khasm Mulussa (lat 33°18’30”N,
long. 40°07’E) the formation is absent, the Paleocene Umm Er Radhuma formation resting
discordantly on eroded M’sad Formation.  The convergence increases northwards, so that,
at Ras Semhat, the Umm er Radhuma rests directly on the Triassic Ga’ara Sandstone.  The
details of the erosional convergence from Tayarat to An Nadhara have not been studied”.

Minor quantities of phosphatic material may be
found in the fossiliferous and chert beds in the

area south and west of Rutbah (n67).

Tayarat Fm. overlies
the Shiranish Fm. in C

& S Iraq (sa00)

Type Locality
Digma Marl Fm.

Type Section
Aqra Limestone Fm.

also at Dar-e-Tesu interbedded with Tanjero
clastic Fm.

Also at  Gerwa Zhori, Qamish, Jebel Gara,
Zinta Gorge, (vb59)
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Tayarat Formation

Macfadyen (1938) pointed out the presence of a fish bed, in presumably Cretaceous sandy limestones, at
Gur Ayarat, where abundant teeth but fewer bone fragments and vertebrae were found (n67).

Diagnostic fossils and age Fossils in the Tayarat Fm include: Loftusia morgani Douville and Ompahlocyclus
macropora (Lamarck). According to H. A. Field and K.D.Jones (unpubl. data, 1958) the Tayarat Limestone contains
corals, rudists (including Eoradolites?), gastropods, lamellibranchs, and algae.  They maintained that generic
identification is often difficult as most of the original structures have been destroyed by recrystallisation and
some by dolomitisation.  In addition to the fossils recognised in the type section, the following microfossils
have been determined from the subsurface sections: Lepidorbitoides socialis (Leymerie),
Orbitoides media (d’Archiac), O. apiculata, Ogivalia parisiensis d’Orbigny, Rotalia skourensis Pfender,
R. trochidiformis Lamarck, Globotruncana spp., Dictyoconus sp., Dicyclina schlumbergeri Munier-Chalmas,
and Pseudochrysalidina sp. (n67).

Palaeontology:  Lofutsia morgani Douvillé and Omphalocyclus macropora (Lamarck).

“The formation as a whole is of shallow water deposition and is often highly porous.  Species of Loftusia and
Lepidorbitoides are common in the limestones, and Omphalocyclus in the shales” (on58).

A similar fauna is present in the Tarbur Formation of Iran and the upper part of the Aruma Formation of Saudi
Arabia (jw65).

Shiranish Formation

Passes laterally westward into the neritic Tayarat Formation (n67).

Diagnostic fossils and age Fossils include: Cytherella spp., Bairdia spp., Nodosaria sp.,
Globotruncana spp., Cristellaria spp., Gyroidina naranjoensis White, Anomalia sp.,
Marssonella oxycona (Reuss), Gaudryina sp., Bolivina incrassata Reuss, Buliminella laevis (Beissel),
Cibicides beaumontianus (d’Orbigny), Bolivinoides draco (Marsson), Textularia cretosa Plummer,
Gumbelina sp., and others.  The formation is Maestrichtian in age (n67).

Map 21a
 latest Campanian
HST to K180 MFS

(68 Ma)
Map dated at 67.7 Ma

In the Burgan area, this formation has the
characteristics of a reef limestone and is
commonly highly porous, particularly at its
base, which commonly results in
considerable drilling trouble due to loss of
circulation or water flows (ingression? cc).
(Owen and Nasr, 1958).

The formation as a whole is of shallow-water deposition and
is commonly highly porous (on58).

The Tayarat Limestone Formation is the
local and only representative, in the Rutbah-

Ga’ara area, of the sediments of the
widespread transgression of Upper

Cretaceous time.

In southern Iraq and in Kuwait the Tayarat is recognised as the
uppermost unit of the Upper Cretaceous.  In these areas according
to (on58) the unit is: “essentially in the same facies as in the type
locality, .... it consists of brownish and dark grey granular
crystalline, dolomitic and sometimes anhydritic limestones and
whitish limestones interbedded with minor quantities of thin but
diagnostic black bituminous pyritic shales.  The top of this
formation has been taken at the top of the first black shale
immediately below which the first Loftusia appear”.

“The thickness of this (the Tayarat) formation varies
between 300 and 900’, with a probable average of 500’.

In Zubair-3 reference section it is met between 4482 and
5210’(1366 & 1586m)” (on58).

In the Zubair-3 well, the Qurna Formation is overlain
by the Tayarat Formation, the contact being

conformable at the junction of dolomitic limestones
above and globigerinal marls below. Reference

section Zubair-3, formation between 1586 to 1704m
(118m thick).

In the Basrah area the Tayarat
conformably overlies the Qurna
formation, which is a globigerinal
marl and marly limestone unit,

comparable with the upper parts
of the Shiranish Formation, of

which it could be considered an
outlying tongue (n67).

In this general area Field & Jones
assigned a minimum thickness of

250’ (76m) for the incomplete
Tayarat in this area (n67).

Tayarat Formation
Type section on the scarp face and crest of
Jebel Tayarat, 21 miles nearly due south of
Rutbah, lat 32° 46’N, long 40°17’E

South of the Widyan and Kifl areas, Tayarat
Fm was found in all deep subsurface
sections and in some of the shallow
structural holes in the southern desert west
of the Euphrates River (n67).

(on58) mainatained that in the Basrah-Kuwait area this formation
is thicker than the outcrop section (n67).

The Tayarat Limestones are porous and occupy an
extensive area in Al Widyan.  (mf38) stated that theis area
is an almost flat-lying Eocene and Cretaceous limestone
terrane that has very gentler slope and drainage toward
the east.  The annual rainfall averages less than 10mm,
and in summer and autumn this area constitutes the most
waterless part of Iraq.  A very considerable proportion of
the rainfall probably percolates deep underground through
solution channels in the limestone, and the ground water
is thus beyond the reach of shallow wells; however, deep

drilled wells near the underground solution channels
“would probably yield water”.  A detailed account of this

subject was given by (mf38, p. 127-135).

Strike equivalents (d59, n67):
The Tayarat Formation, described from the Western Desert area,
is more closely comparable with the Aqra, in age, fauna and facies,
than is the Pilsener.  However the Aqra and the Tayarat formations
are given separate names because they are palaeogeographically
and genetically distinct.  The Aqra is limited to the tectonically-
active, NE margin, and the Tayarat to the more quiescent, gently-
shelving, SW margin of the broad Upper Senonian basin.  There
are no comparable, linking, neritic rock-units connecting the two
formations across the central zone of the basin.  In the subsurface
sections of the Basrah area, the equivalents of the Aqra limestone,
in comparable facies, are the Tayarat and Hartha formations.  The
Qurna Formation, which separates the Tayarat from the Hartha, is
a marly globigerinal unit which would be interpreted in northern
Iraq as a Shiranish formation tongue.

(mf38) noted the
formation in the Wadian
area, south of Rutbah.

The Hartha Formation underlies the
Shiranish Fm with a slightly  disconformable
contact.  The overlying Tayarat Formation
is conformable and gradational; the contact

is placed at the junction of dolomitic
limestone above and globigerinal marls
below.  In the Kifl area, the Shiranish is

directly overlain by the Aaliji Formation with
unconformable contact.  In southeastern

Kuwait the Shiranish Formation passes into
the Bahra Formation  and in Saudi Arabia

into the Aruma Formation (n67). Shiranish Fm: Buff or ash-grey globigerinal marl, in some places dolomitic,
and some marly and detrital limestone beds; it is glauconitic toward the
base and contains a rich microfauna.  According to (on58) the Shiranish

marls in the Basrah area pass in southern Kuwait into white to grey dense
marly microcrystalline limestone, which in places may contain grey chert
nodules.  This calcareous facies has not  always been distinguished from

the adjacent formations.  Similar changes have been observed west of
Ubaid-1; at Safawi-1, it appears that all the Shiranish marls have passed

into chalky and marly limestone within the Tayarat Formation (n67).

General thickening of the
Shiranish Fm to the NW

(n67).

Rachi-1: 970’ (thickest
section) (296m)

In the deep subsurface sections of SW
Iraq, the Tayrat Formation is generally

overlain by the Umm er Radhuma
Formation (n67).

In southwestern Iraq, with the exception of extreme
western region in the vicinity of Safawi-1, where

it is underlain by the Safawi anhydrites, this
formation overlies the Shiranish Formation
(formerly Qurna) conformably with lateral

interdigitation (n67).

Macfadyen (1938) described this area as follows: “nearly
the whole of the Wadian (Al Widyan) is covered with flat-
lying limestones occasionally conglomeratic.  These are
believed to be wholly of Eocene and Cretaceous age.
Since the lithology is generally similar, and recognisable
fossils mostly leached out, the Eocene-Cretaceous
boundary appears to (be) unmappable without a great
expenditure of time and labour” (n67).

W.T. Foran (unpubl. data, 1940) described the
composite Late Cretaceous section in the Widyan
Area as follows (n67): Unconformity- especially in
Wadi Tibal region.
Limestone, purplish grey, fossiliferous, contains
Loftusia; yellow marls locally passing to sandstone;
grey to white granular gastropodal limestones; and
soft yellow limestone, 27.2’ (8.3m)

Chalk and marl with black flints,
plentiful fish remains and a

microfauna typical Maastrichtian
type, 10km (d63)

Loftusia limestones
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