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ABSTRACT

The Ghazij fm. of Early Eocene age is exposed in the castern part of Quetta, West Pakistan. 1t consists of 1500
feet of alternating shale, sandst limestone and congl ate. Shale is predominant and at places contains coal beds.
The cont lationship bet the Ghazij fm. and the underlying Dunghan Limestone (Late Cretuceous-Eurly Eocene)
is variable, locally the contact is unconformable, but in Sanjawi and Siazgui urcas the contuct is concordant and appar-
ently conformable, while in Brewery there is locally cither an angular or disconformable relutionship. The coatact
between the Ghazij fm. and the overlying Kirthar Formation (Middle Eocene-Oligocene) is also variable, locally,
e.g. in Qu:((a. it is unconformable, while in the Bolan and Mari Bughti areas the contuct is apparcutly conformable
or concordant.

The micro-fauna and the mega-fauna collected from three sections in the Sinjdi and Shahrig localitics include seven-
teen specics of Foraminifera, mostly calcarcous perforate forms; five coral species, four of which are hermatypic and
colonial forms; and twenty-scven molluscan species, of which six pelecypod species and ten gustropod specics ate new.
The fauna includes three local pajoontological zones: namely (from top to bottom) the Cirsotrema jinnahi lqbal zoue,
Coralline zone and Ostrea zone.

Foraminifera and ,ntro_Podu suggest Early Eocene (Ypresian) age for the Ghazij Fm. The mega-fauna shows
an affinity to that in the “Laki"’ (lower Egeene} and is correluted with the Lakhi Group of Sind, Nammal Formation,
Sakesar Limestone and Bhadrar Formation of Salt Raoge and Trans-Indus Ranges; upper part of Hill Limestone
and Chbor Gali Formation of the Potwar and Kala Chitta areas in West Pakistan.

A generalised pel logical interpretation is made. The mega-faune of the Ghazij fm. is typically marine.
in the section B, the occurrence of four species of hermatypic corals representing coloniul forms is reported for the
first time which suggests that the fauna was probably laid down on the sublittoral to littoral zone of 4 wurmn sea, about
150 to 200 fect deep; the temperature of water would have bocn between 77 10 86 degrees Fuhrenheit and the fauna also

indicates clear water condition. The coral specics are present only in one section in association of larger f ilcn‘
and in this particular section the pelocypods and gastropods are éntirely absent, wh in other ions such as “A"
and “C”, the fauna is composed of pelec tropods and smaller foraminifers and tho corals are absent. This

» the f pelecypods, gastrop
evidence indicates that particularly in this part due to fluctuating wave base, the wolo}kd conditions were not favour-
able for the growth of hermatypic corals, this rapidly changi logical condi ured the pelecypods and gastro-
pods to thrive in the shallower muddy water environment,

(iii)
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INTRODUCTION
Geneiral statement

This report is based on the thesis for Master's degree submitted to the University of Californis, Los Angles USA,
1963. Only that part which contains discussion and_systematic description on the mega-fauna from the Ghazi) fm.
(Lower Eocene) has been included in this report.  The purpose is to describe the invertebrate mega fauna of the Ghazij
fm. in_order to provide a basis for further studjes regarding time-rock equivalenci ive biotopes, their
biological aspects and biofacics within the formation. This Work is & revised and up dated 1969 edition of the
author’s previous report (Igbal, 1966s).

.

Field work was carried out durin’ the summer of 1961. Three sections were measured, two In Sinjdi and one in
Shahrig und mega-fauna was collected from those sections. Only a few beds yicided mega-fossils.

Location and accessibility

The arca investigated is situated in the castern part of Quettu, West Pakistan. The Sinjdi locality (Lat. 30°7'30°;
Long 67° 15': 34 N)in which sections **A™ and ““B" are lying is about fourteen miles south-cast of Quetta and can be
rcached by two routes: the Sor Range-Deghari Road and the Quetta-Sariab-Degharl Road. The Shahrig locality (Lat.
30°9°30": Lung. 67°43'30"; 34 N) in which section *C” is lying, is situated at a distance of about forty-four miles cast-
touth-cast of Quetta. Itis connected with Quetta by the Sibi-Khost Railroad and is aiso reached by the Quetia-Kach-
Khost jeep trail (Fig.1).

Previous work

The Lower Eocene rocks of parts of Quetta Division, formerly known as Baluchistan, were described and mapped by
Griesbach (1881), Blanford (1883), Oldham (1890, 1892) and Pilgrim (1912).D’ Archiac and Haime (1853-4) described the
fossils from the Upper Cretaceous to the Miocene rocks of the Salt Range, Thal, and Sind arcas, but all the horizons
were grouped together into the “Nummulitic” by them.  Nuttall (1925) described the stratigraphy of the “Laki Series*
(Lower Eocene) and examined the larger foraminifers from the Sind and Quetta area. Cox (i931) studicd the Lower
Eocene molluscan fuuna from Sind and Quctia and re-cxamined the type material described by d* Archiac and Haime
(1853-54). The Lower Egcene molluscan fuuna from the Rakhi-Gaj und s Z:i::2, Pir areas was described by Eames
(1951, 1952).  Gill (1953) described the larger foruminifers from the Bhadrar fm. (Lower Eocene). Haque (1956, 1959,
1959b) described the Tertiary Forun)inifern from the Nammal Gorge, (Salt Range), Sore Range (Quetta) and Meting
(Hyderabad). Kazmi (1962) described the stratigraphy of the Ghazij fm. exposed in Zardalu area towards
east of Quetta, West Pulistan.  Recently Kezi (1968), Fershori and Ahmed (1969) have dexcribed sedimentology of
the Ghuaj fm. exposed in northeastern part of Quett Division.

A general geological map, with a scale of one inch to four miles, was prepared by the Photographic Survey Cor-
poration, Canada aaé Geological Survey of Pakistan in 1953-6, was used in this study.
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for their inspirution, guid helpful di fons and Siiiica! review of the manuscript dealing with the systematic
pulcontotogy of this report.  Gratitude is also exg d to the Director General, Geological Survey of Pakistan, whose
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“  The holot parat and identificd speciomens figured in this report are with the Foreign Tertiary Referonce
Collection of lhzmivmn;p:;c.lifomia. Los Anﬁh (U?A.). The accestory specimens will be kept in the Tertiary
" reference Collection of the Geological Survey of Pakistan, Quetta, West Pakistan.
’ STRATIGRAPHY
Geseral statement

The rocks exposed in the eastern part of Quetta, range In age from Middle Jurassic to Eutly Plelstacene. The pre-
donminant rock-types are shale and sandstone bu: some congl ato and lunest are also g t. The mejor moun=
tuin runges in the area are Murdar Ghar, Sor Range, Zarghun, Ghunds, Tor Dabbar, Kamman Ghar and Tengi Sar.
‘These sunges with u north-west 10 south-cast trend, were uplifted along with the remainder of the Hunalayun mountains
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during Lute Mesozoic through the Tertiary (Krishunan, 1960, p. 434, 490). The *‘calcarcous™ zone, described by Vre-
denburg (1909) is present in this region and consists mainly of culcareous and argellaceous deposits und fresh water sedic
ments.  The area is highly folded and faulted. with the major trend of these structural features being north-west to south-
east. As pointed out by Krish (1960, p. 82), the folding and faulting took place during the successive periods of the
mountain building of the Himalayas.

Stratigraphic succession

The following is a generalized stratigraphic succession within the Quetla-Shahrig area :

Pleistocenc : . .. Lower Pleistocene Siwalik Group (con?lomcraic. 17000 ft.
Pliocene o .. Pliocene sandstone and shale.)
Miocene . . .. .. Upper Miocene ) .
Oligocene Oligeene Kirthar Formation .. 1000 ft.
Middle Eocene
Encene ., .. Lower Eocene Ghazij formation 1500 ft.
DunghanLimestone
(Up. part)
Paleocene .. .. Paleocene Dunghan  Limestone : total 800 ft.
(Middle pan)
Upper Cretaceous Dunghan Limestone
{Lr. part)
Cretaceous .. .. Lower Cretaceous { Parh Limestons .. 1500 ft.
\ Sember Formation .. 1300 fr.
Jurassic .. .. .. Middle Jurassic Mnssivc, grey  limesicne 4000 ft.
beds.

X The Jurassic rocks include a maximum thickaess of 4,000 feet of massive gray limestone beds that grade upward
into thin-bedded limestone and shale,  These beds are unconformably overluin by Sembar Formati posed
1300 feet of black splintery shale containing abundant Belemmnites. These beds were referred to as the “Belemnite Beds™
by Oldham (1892, p. 19). Conlarmably overlying the Sembuar Formation is the thin-bedded porcellaneous Parh Lime-
stonc, with a maximum thichness of 1500 feet.  The Sembar Formation and the Parh Limestoae are of Early Cretaceous
age.

The Dunghan Limestone of Late Cretaceous to Early Eocene age consists of 500 10 800 feet of compact, thick-bedded,

blue, or durk gray limestone, unconformubly overlying the Parh Limestone. The ages of the lower, middle, and upper

of the formation are Late Cretaccous, Paleocene, and Early Eocene respectively.  The Dunghan Limestonc is over-

in by the Lower Eocene Ghazij fm. which is 1500 fect thick. The contact between the Dunghun Limestone and the

Ghazij fm. is variable, that is, in Quetta it is unconformable, in Sanjawi and Siazgai the contact is concordant and ap-
parently conformable, whilc in Brewery there is cither an angular or disconformable relationship

The Kirthar Formation of Middle Eocene to Oligocene uge, overlies the Ghazij fm.  In the urea of this report
the contuct is unconformable, but in the Bolan und Mari Bughti arcas is> conformable.  The Kirthur Fotmation contuins
interbedded thick beds of gypsum and green shale snd has 8 maximum thickness of 1000 fi,

The tvesh-wuter depasits ol Upper Miocene to Early Pleistocenc age ure referred to as the Siwalik Group (Medlicot,
1864, p. 13).  “Uhis unit consists of conglometate, sundstone und shale and vnconformably overlics the Kirthar Formation.
the maximum thichuess of the Siwalih Gioup is 17,000 feet.

# GHAZU FORMATION

General statement

The Ghazij furmation is principally shale with subordinate beds of sandst limestone, 1 te, and focally
coal. It lies above the Dunghan Limestone (Upper Cretaceous-Lower Eocene) and below the Middle Eocene to Oligocenc
Kirthar Formation.  Oidham (1890, p. 95) first d i the for, as the * Ghacij Shale* later referred by

Khan & Haque (1956, chavt opp. p. 7 p. 87) as “Ghazij bed” and “*Ghazij Shale.” Presently the proposed namie i
Ghazij tormation.  The type locality is the Ghasij Valley near Dunghan Hill (Lai. 29° 52° : Cong. 68* 22').
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: In the castern part of Quetta, the exposures of the Ghazij fm. form an arcuate belt between Harnai, Hanna, and
Deghari.  There are also a few scattered outcrops between Zarghun and Kaman Ghar. The shyle weathers casily and
holds up low, rounded hills. The thickness is from 1000 io 1500 feet. . U

Lithology

The Ghavij formation is divided locally into four lithological subdivisions : (1) shale, (2) sandstone, (3) limestone,
and (4) conglomerate. These subdivisions have variable thickness (4 1 240'). (1) The shale is predominant, light green,
gray or olive green in colur, with maroon, purple and yellow colors being subordinate. The shule contains veinlets or
thin partings of gyp: (2) The sandstone is grey or brown, mostly coarse-grained and pebbly. (3) The brown'sandy
limestone is interbedded with sandstone and shale. (4) The lenses of conglomerate, a minor at most localit
become continuous and attain a thickness of 200 feet in the Sor Range. ‘The clasts are derived from the older strata and are
composed of Cretaceous chert and limestone. Thin beds and lenses of coal are also present in the formation.  The coal
is mostly grayish to brown, or brownish black in color and is slightly fissile. Veinlets of gypsum and partly decomposed
woody material are present in the coal.

Description of the sectioas

Three scctions of the Ghazij fm. were measured ; two in Sinjdi and onc in Shahrig. The lithologica! details
of cach section are given below (Fig. 3).

SECTION “A” (SINJDI):

(From higher to lower stratigraphic unit)

Bed “L’": Thickness 10 feet ... w. Cla ,u‘o(u.—yellowish brown, silty beds about 1/4th of an inch
thick,

Bed “K": Thickness 12 feet ... " Sandmc.-—medium-gl:uined. pale yellowish brown, grains most-
ly sub lar, calc , irregular, lenticular beds as much
as 2 . thick, RN

Bed *)” : Thickness 83 feet ... «« Conglomerate.—clasts mostly rounded, composed of limestome/
. - chert, matrix of fine grained sandstone, indistinct bedding,
few sandstone lenses.

Bed “i”: Thickness 51 feet 6 inches . ... Claystone.—light olive gruy, sitly, with scattercd carbonaceous
. matersial. Contains two coal beds, four inches and one feet

nine inches thick, coal is brownish black, shaley, contains

gypsum and partly decomposed woody material. .

Bed "1 @ Thickness 4 feet | inch v Sundsione.—finc-grained, grayish, Kcllow. calgureouy, graing subs
angular 10 angular, beds 1/2 inch 10 1-1/2 feet thick.

Bed “G™ : Thickness 9 feet ... Cla{.mmc.-pnlc olive, weathering to dusty yellow, slighily;
sihy.

Bed k" 1 Thickness 28 feet <o Sandsione.- flnc-grained, light olive gisy, wosthsring to dull

yollow color, calcureous, grains subiangular to anguar, ine
dutinet bedding.

Bed “1" : Lhickness 26 feet ... cee Claystone. olive grdy, weatheiing to pale yellownh brown, ,i||j
and with few sundy laycrs.

Bed “D™ : Thickness 13 feet ... ... Sandstone.—fine grained, ycllowish gray, cvenly faminated, with
carbonaceous material on laminge, beds from fess than one
inch to several feet, mostly even, graius angular o subangulag,
mostly white und gray, calcarcous.

Bed ©C" : Thickness 2 feet «.. Claystone.—Carbunaceous, mottled gray to grayish black, vons
tains coal bed in the part.  Coal bed | feet 6 inches thick, color
black, contains gypsun.

[ I ——
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Bed “B" : Thickness 32 feet ...

Bed “A™ : Thickuess 12 feet ...

SECTION ‘* B* (SINJDI) :

" ... Claystone.~light olive gray 10 brownish gray, slightly silty,

contains molluscan fossils,

-o Sandstone.-- fine-grained, light ycllowish gray, cross laminated, in

very uneven lenticular beds, interbedded with olive gray, silty
claystone,

(from higher to lower stratigraphic unit)

Bed “N" : Thickness 4 feet .

Bed “M™ : Thickness 50 feet ..

Bed L™ : Thickness 6 fect -
Bed “K"™ : Thickness 33 feet ..
Bed ") : Thickuess 20 feet ..

Bed “1"” ; Thickness 11 feet 6 inches
Bed “H" : Thickness 14 feet

Bed “G" : Thickness § fect ..
Bed “F™ : Thickness 5 fect ..
Bed “E™ : Thickness 16 fcet .

Bed “D" : Thickness 19 fect 6 inches
Bed “°C” : Thickness 20 feet ..

Bed “B"™ : Thickness 9 lects ..

Bed “A” : Thickness 6 feets ..
SECTION “ C*" (SHAMRIG) :

Sandstone.—light gray, weathering 1o yellow gray, medivm-
grained, cross bedded and cross laminated, grains sub-angul'r
to subrounded.

Cluystone. - light olive gray, weathering to brownish color, with
scattered carbonuccous material and containing three coal
beds : three coal beds : three feet, three feet one inch, and six
feet thick. Coal black ‘and shaley.

Sandstone. -fine-graire ), brown, thers to light ycllowish browa,
beds tairly even, us much as 2 feet thick.

Claystone.-~light brownish gray, with gyspsum and scattered
carbonaccous material,

Limestone. --grayish brown weathering to dark brown, containing
abundant corals and larger Forminifera.

Claysione.—same  as bed “K™.

S orracds 1

ined, light gray, weathering to yellowish
brown, heds fenticular, calcarcous.

Claysione.~same as bed “1™,
Sandstone.—same as bed “*H".
Cluystone.~-Pale olive, weathering to dull ycllow  color,- silty.

Sundstene.  gray 1o brownish gray, westhering to yellowish brown
uneven beds, calcarcous.

Cluystone.— light olive gray, weathering to light yellowish brown,
slightly silty,

Sundstone.- -ycllowish brown, weathering (o grity - linc-grained,
grains angular to subangular.

Claystone. - Olive gray, silty, contains few layers ol sandstone.

{from higher 10 lower steatigraphic unit)

Bed L™ : Thickness 3 feet

Bed “K™ : Thickness 10 feet 6 inches
= Bed “J* : Thickness 18 feet

Sl

bedded

Claysione.—light olive gray, slightly s.ty.

—gray, medium-gratned,  cal , thin to thick

Limestone.- light ray, J. thick-bedded
sandy, weathering celor light bmwn to dark yellowish orangc,
cuntains abundant molluscan fussils.
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Bed “1" : Thickness 83 feet .. .. .. Claystone.—light bluish gray", contains two thin bands of sandy
) limestone, ‘F"Y in color and nodular, the last one coataias
molluscan fossils.
w1 . Thi 21 feet .. .. .. Sand. —gray, medium-grained, thick-bedded, contains 3 feet
Bed “H" : Thickness 21 thick claystone bed, which is silty.
“G" ; Thick 190 feet .. . .. Claystone—light blusih gray, weathering color dark gray, mostly
Bed "G : Thickness e covered, interbedded with nodular limesione, coal and car-
bonaceous shale bands.
CEY . Thi 58 16-1/2 feet .. .. Sandstone—olive gray, thin (0 thick-bedded, medium to coarse-
Bed “F" : Thickness 16-1/2 grained, with thin carbonaceous shale bands.
Bed “E" : Thickness 18 fect 2 inches .. .. Claystone.—carbonaccous, with a thin band of gray, nodular
limestone.
Bed “D" : Thickness 31 feet .. .. .. Claystone.—light bluish gray, slightly carbonaceous with gray,
medium-grained sandstone band.
Bed “C” ; Thickness 18 feet .. .. .. Sandstone.—gray medium-grained, grains angular to subrounded.
Bed “B"” : Thickness 75 feet .. . .. Claystone.~-light gray, interbedded with olive gray, medium-
grained sandstone which is calcurcous ; and sandy limestone.
Bed A’ ; Thickness 240 fect .. . .. Claystone.~light gray to light bluish gray, mottled yellowish and
brownish color, partly covered, interbedded with gray, me-
dium-grained d and carb shale with coal

band, also contains & thin band of sandy limestone, gray in

color weathering to grayish orange color, with abundant mol-
luscan fossils.

Discussion.—Three local paleontological subdivisions are ¢stablished which arc based on the faunal assemblages
and are named (from top to bottom) the (1) Cirsotrema jinnahi Iqbal zone, (2), Coralline zone and (3) Osfrea zone.
The correlation is shown in the table (See columnar sections of the Ghazij fm. fig. 3).

AGE & CORRELATION

A classification of the Tertiary rocks of West Pakistan was first proposed by Blanford (1880) ; Noctling (1905) in-
troduced the term *““Laki’ for the limestone beds of the Laki Range in Sind, containing abundant Fusciolites : and Vre-
denburg (1906, 1909) adopted the term *“*Laki™ and regarded it as Lower Lutetian in age. His correlation was, however,
shown to be incorrect by Cox (1931, p. 26,27) who concluded that it was equivalent of the Ypresian.

Nuttal (1925) on the basis of his work in the Sind and Quetta arcas, corrclated the lower part of the Ghazij fm.
with the Laki Limestone of Sind and the Laki Limestone is considered by Davies (1926) to be Ypresian in age.

Haque (Khan and Haque, 1956, table, opp. p- 7) has included the Ghazij fm. in_the Lower Eocene Series and cor-
related the formation with the Laki Group (Laki Limestone) of Sind, the Shekan Limestone of Kohat, the “Shale with
Alabaster” of the Rakhi-Gaj, the Bhadrar Formation of the Salt Rangeand the* Nummulitic* of the Pir Panjal-Hazara.

According to the recent work by Haque (1959a, pp. 11, 13,), on the evidence of the planktonic Forminifera, the up- .
per part of the Ghazij fr. is Middle to Late Eocens inage. As pointed out by Nuttal (1925, p. 420) the upper part of
the Ghazij fm. is younger in age than the Laki Group in Sind ; and the uppermost beds of the Ghazij fm. are cor-
related with the upper part of the Navet Formation (Middie to Late Eocene) in the West Indics, with the Late Eocene of
Cuba, and with the Middle Eocene to Late Eocene of Alabama and Texas in the U.S.A.

. According to Hunting Survey Corporation (l%l;‘?p. 124, 125, 126) on the basis of micro-fauna, the Ghazij fm.
is of Early Eocene age in most cases, and can be correlated with the Laki Group (Lower Eocene) of Sind. In certain

‘(;‘qa!iliem the micro-fossil collection from the basal part of the Ghazij fm. indicates Palcocene uge or Paleocene
aflinity.



Regarding the age and corrclation of the Ghacij fm. the writer wishes to J the following stat t that is
based on the synthesis of paleontological, lithological and mapping evidence :—

The Ghadij fm. theoughout the area lies above the Dunghan Limestone (Upper Cretaceous-Lower Eocene) and
below the Kirthar Formation (Middle Eocene-Oligocene) and in most cases the paleontologial evidence suggests Ypresian
age(Early Eocenc)(Nuttal, 1925, pp. 429, 430, 431) forthe Ghasij fm. The molluscan fauna shows an affinity 1o that
in the “Laki" considered to be lower Eocene by Cox (1931, pp. 27,33, 34).  As pointed out by Nuttal (1925, p. 432). the
larger Forminifera are morc usclulin this respect due to their limited stratigraphic range and wide geographic distribution.
The writer abso collected and identified some burger Foraminifers from the Ghazii fm. such as Fusciolites (Fusciolites)
subpyrenaica (Leymerie), F. (F). glubosa (Leymeric), Nummulites af.  N. atacicus Leymerie, N. ¢f N. mamilla (Fitchel &
Moll), Assilina leymerei (Archiac & Haime), 4. granulvsa (Arch. & Haime) subspecies chhumbiensis Gill which are res-
tricted to Lower Eocene throughout West Pakistan and France (Nuttat, 1925, pp. 429, 430).

. The writer also found certain species of smalicr foraminifera in the Ghadzij fm. which indicate older age (Aptian,
Albian, and Cenomaniun) than the Lower Eocenc. It is probuble that they ure reworked from older strata such as
Cretaceius.  The wory appearance of the spec s also suggests reworking.

As pointed out by Nuttal (1925, p. 420)and Haque (1959, p. 11), it is quite possible that the upper most beds in the
Ghazij fm. ure Middle to Late Eocene provided these beds are included in the Ghaczij fm.  The lithology of these beds
referred as uppermost beds in the Ghazij fm. is typically the same as that of Kirthar Formation. The writer would
prefer to regard the so-called uppermost beds in Ghavij formation as the basal part of the Kirthar Formation. Al the
previous workers on mega-lfauna such as Cox (1931) Eames (1951, 1952) and at present, the writer himself could not find
a single molluscan species in the Ghasij fm. which could be regarded as an index species for the Middle Focene.

The Ghazij fm. is regarded by the writer as of Early Eocene age and it is correlated with the Laki Group (Lower
Eocene) of Sind, Nammal Formation (Lower Eocene), Sakesar Formation (Lower Eocene) and Bhadrar Formation
(Lower Eocene) of Salt Runge and Trans 1ndus Ranges, upper pirt of “Hill Limestone’ (Lower Eocene) and Chor Gali
Formation (Lower Eocenc) of the Putwar and Kula Chitta arcas in West Pakistan.

Palacoecology

According to u generalized interpretation made by Haque (19594, pp. 13, 14).. . .the fuuna was laid down on the
continental sheilf of a warm sca less than four hundred fathoms deep.  The presence of planktonic clements in the fauna
suggests that the basin of deposition was connceted with an open ocean.  From the fact that J-third of the population
is undescribed, it seems likely that the fauna is provincial™.

Hunting Survey Corporation (1961, pp. 44-45 ; 242-426) have discussed in detail on the geological environment and
other related aspects of the Ghacij fm. and accordingly the formation is partly marine and partly fluviatile-deltaic.
Kezi (1968) also confirms this point of view.

According 1o Kazmi (1962, pp. 39, 40) the sediments were deposited rather rapidly in a slow-sinking basin white
the adjacent land was rapidly being uplified, and the environment was deltaic.

The palacoecological interpretation cannot be mude accurately as no information is availuble on the ccology
of the living pelecypods and gastropods in the Arubian Sea and Indian Ocean.  However, a generalized interpretation s
made. The mega-tuuna of the Ghavij . is typically marine.  This is also the first report on the occurrence of corals
in the Ghacsij tm. Insection "B of the Sinjdi locality, the occurrence of four species of hermatypic corals represent-
ing three colonial forms, uccording 1o Thornbury (1960, p. 481) suggests that the fauna was probably luid down on
the sublittoral to littoral zone of & warm sea, about 150 et (o 200 feet deep, the temperature of water would have been
between 77 und 86 degrees Fahrenheit and the coral species ubo indicate clear water condition. It is interesting to note
that the coral apecies are preseat onty 1 one section numed “B*, in association of larger Formanifera and in this parti-
cular section, the pelecypods and gastropods are entirely abaent.  Whereas in - other sections such as “A™ and **C” the
fauna is composed of pelecypods, gastropod v and smaller Forminitera and the coraly and absent.  This evidence indicates
that purticularly in these parts (representing section *A™ and “C*”), due 10 Auctuating wave base, the ecological conditions
were not fuvourable for the growlh of hermatypic coral forms and the over-all result of this rupidly changing ecological
condition fuvoured the pelecypods and gastropods Lo thrive in the shallower muddy water environment (Fig. 3.).  Facsh-
ori and Ahmed (1969, 0.5) suggest that basins wese still shallower than 150 feet.

FAUNAL ANALYSIS
Micro-fauns

. Foraminifera are sparse and occue  only within nacrowly restricted horizons.  Approxi ly ni en fannli
twenty-cight genera and thirty-two specics have been wdentitied. OF these, seventeen species are listed scparately and are
thought to be reworked because they have a worn appearance.  Further discussion of ihe reworking is included elsewhere
in this report. 6 '




‘I'he larger Foraminifera occur in the counm limestono bod of section “B”. Three families four geacra and seven
species have been identified.

The sy tic ¢ of F inifera has been excluded from the report. Both and cal
perforate species ate p The fe inifers of the Ghazij fm. are represented by the foliowing:—
Family Genus Species
Astrorhizinac .- .. Bathysiphon .
Ammodisciduc . .. Glomospira .. .. Glomospira charoides (Jones & Parker)
Aschemoncllidue .. .. Reophax
Miliolidae .. .. .. Quinqueloculina
Nodosariidac . .. Astacolus .. .
Lenticulina . . .. .. Lenticulina  midwayensis  (Plummer)
Bolivinitidae A .. Bolivina
Globigerinidae .. .. Globorotaloides .. .. Globorotalvides pseudo-bullvides (Pl )
Cibicididae .. .. Cibicides ., .. .. Cliblcides mensilia (Schwager) subspecies namma-
lensis Haque
Anomalinidae .. .. Anomaling .. .. .. Anomalina ¢f. A. bandyi Haque
Alveolinidae .. .. Fasclolites .. .. .. Fasciolites (Fasciolites) subpyrenaica (Leymerie)

F. (Fascivlites)y globeosu  (Leymeic)

Nammulitidae . .. Numpnilites . .. Nummulites aft. N. atacicus Leymerie

N. ¢f. N. mamills (Fitchel & Moll)

Assilina .. w Assilira leymeriei ('Arch. & Haime)
Agranulosa (4" Archiac & Haime) subspecies
chhumbiensis Gill
Discocyclinidae .- .. Discocyclina .. .. Discociycli ik i {(Davies)
The ller F inifera were 4 mostly from the shale beds of the formation. The lurger Foraninifers
are ubundant i in the coralline lmmlone bed and sparse in the shale beds of section “B”.  Panticularly Fasciolites (Fuscioll-

tes subpy (Ley ) is i abscat i the shale beds.

The species Lenticulina midwayensis (Plummer), Cibicides mensilla (Schwager) subspecies nummalensis Haque, and
the genern Quingueloculing, Astacolus and Boliving have been recorded by Haque (1956) from the Lower Eocene of the
Nummal Gorge (West Pakistan). Glomospira charvides (Jonu & P-tkeﬂ h‘s bcen reumled !tom the Eocene of Trinidad
{(West Indies) by Cushman and Renz (1948) and Glod P (Pl ) from the Upper Midway
formation (Palcocene) has been recorded by Plummer (1926).  Barhysiphon sp. and Reophax sp. ure tep d for the first
time from the Ghazij fm.

Most of the specics listed above are restricted to the Lower Eocene und are also reported from southern France
(Nutial, 1925, p. 417).  Assilina granulosa (4° Archiac) and Faxlolllu(FmioIlm) globosa (Leymerie) are from the Lower
Eocene of Sind, West Pakistan. Gill (1953) has described & new subspevies (referred by him a6 a new varicty) Assitina
z (4" Archiac) chhumblensis Gill, from the Bhadrar Formation (Lower Eocene) of the Salt Range (West Pakistan).
Ni lites atacicus Leymerie, Fusciolites (Fasciolites) subpyrenaica (Leymerie) and Assiting leymeriei (d° Archiac & Haime)
are the most common forms in the Lower Eocene of Sind, Quetta (West Pakistan) and France (Nuttal, 1925, P.429, 430),

¥




As mentioned above, there are' specics present in the Ghazij fm. of an older age than the Lowc; Eocené.
It is probable that they are reworhed Irom older strata such as Cretaccous, The worn apy of the sp also -
suggests reworking.

The following list shows such reworked forms with their respective age:i—

Roalip greenhornensis (Morrow): Upper Cretaceous,
R.  cushmani (Gandoifi): Cretaceous

R. appencies (0. Renz): "

Orbltoldes  media  (d* Archine):  Upper  Cretaceous.

Planomalina buxtorfi (Gandoiti): Albian-Cenomanian.
Ticinella multiloculata(Morrow) : Cenomanian.
Globotruncana fornicata (Plummer) :  Upper Cretaceous.
Praeglobotruncana stephani (Gandolfi) :  Ci nian
Heterohelix sp. :  Cretuceous,

Globigerinelloides eaylefordensis (Morrow) :  Cretaceous.
Anomalinoides sp. : Upper Cretaceous.
Pseudoguembelina sp. : Upper Cretaceous.

Rugoglobigerina sp : Upper Cretaceous.
Hedbergella sp. : Cretaceous.

Mega-lausa

The mega-fauna ol'the Ghacij fm. cousists of five species of corals, thirteen species of pelecypods and fourteen

ludes six new specics of pclecypods and ten new species of gastropods.  The occurrence of

the couls is restricied lo the limestone bed of the section *“B ™. The rocks shown in the section * C ** have yielded the
majority of well-preserved specimens from the impure limestone bands.

Thu is lhe first repon of. the occurrence of corals in the Ghazij fm. The l‘ollowmg species representing the familios
Curyopnylliiduc und Flabellidac are p t in limestone bed of the “BTi—

Truchoserls deviesi Gregwy
Hydnophora insignis  (Duncan)
Meandrina variabilis (Duncan)
Euphyllia flabelluty (Reuss)
Placotrochus  tipperi  (Gregory)

Except for Palucotrochus tipperi (Gregory,) all of the species are  hermatypic and except for Trochoserls daviesi
Gregory, they are all colonial forms.

The pelecypods are represeated by nine fumillcs :

Arcidae, Ostreidue, Anomiidac, Mytilidae, Carditidae, Corblculiduc, Corbulidue, Veneridae and Cardlidac and include
the following taxa :—

Arca sinjdica Jybal

Ostrea pseudppunica Eames

Ostrea sp. A, lyba|

Ostrea sp. B, 1qba).

Osirea (Liostrea) cf. O. (Liostrea) rovanlti Mallada
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Anomia hyderi 1qbal st

Mytilus sp. lgbal

Venericardia mutabilis (Archiac and Haime)
Corbicula tangica 1qbal e
Corbula ( Bicorbula) subexarata d "Archiac and Haime
Corbula (Bicorbula) lunica Igbal

Meretrix baluci histanensis 1qba)

Cardium suicum lqbal

The following scven gastropod familics are present © Cerithiidac, Mclanopsidue, Naticidac, Ampullospiridae,
Epitoniidae, Volutidac and Turridac and include :—

Cerithium (1) kalatense Iqbal
Cerithium sharighense 1qbal
Batillaria 1 brohica 1qbal
Vicarya liagati 1qbal
Pyrazus khani Igbal
Potamides durranus Iqbal
Terebralia pathani Iqbal
Bezanconia heroni Igbal .
Pirena (Pseudobellardia) delphinus (Oppenheim)
Amaurellina noetlingi Cox
Ampullella nuttalli Cox
Cirsotrema Jinnahi Iqbal .
Volutocorbis harnaiensls Cox
Turricula (Pleurofusia) akhtari Iqbal
The molluscan fauna described in this report intlddes four pelecypod specics and four gastropod species which

are known ti, occur in the Lower and Middle Eocene rocks of various parts of West Pakistan, India, Burma, Egypt,
Somaliland, France and Spain. The species common in Eocene rocks within and outside Pakistan ate listed below :—

Ostrea pseudopunica Eames

Ostrea (Liostrea) of. O. (Liostrea) rouaulti Mallada
Venericardia mutabilis 4' Acchise & Halme
Corbula (Biocorbula) subexarata d® Archise & Haime
Pirena (P: Inball, u"‘r.. (Crr ol '\ .
Amavrelling noetlingl Cox

Ampulleila nuttalll Cox

Volutocorbis harnalensis Cox '

All the four gastropod specics Pirena (Pseudobellardia) delphinus ( nheim), Amaurellina noetlingi Cox, A llella
nuttalli Cox, and %lfwmrbl: harnaiensis Cox, occur only in the cn.%’};,_ (Lozm E ) and m‘ tharef. ""‘:e re
gurded as index specics.  On the other hand, the pelecypod specios are not resteicted to the Ghazij fm. (Lower Eocene)-
Venericardia mutabilis (Archiac & Haime) ranges feom Palcocence to Lower Eocene ; Curbula (Bicorbula) subexarata
Archiac and Haime, and Ostrea pseudopunica Eames, range l‘rqgn Lower E to Middle E, (Fig. 4, showing dis-

tribution of the moga-fuuna).

According 1o Cox (1931, pp. 26, 33) the fauna of Ghazij fm. has a well-marked affinity with that of the Somaliland
Eocenc.  Most of the pelocypod specics common to West Pakistan and the Euro, areg are forms with a long vertical
range. Insome cases, species recovered from the Ghazij fm. (Lower E«xenem known in Europe only from the
Middic Eocene or even younger focks. The writer agrees with the opinion expressed by Cox (1930, p. 137 ; 1931, p. 35)
that the Lower m.wnelspoorlydevelovi in southern Europe. In northern ltaly, the moll favna is abundant from
the Lutetiun onwards, but the rocks of Ypresian age contain few moll fossils. There is no evidence that the species
c;qmmon to West Pakistan and Europe arppeared first in this part of Pakistan and migrated towards Europe duting

wocene Limes.

L-2519(69)G.S. 6



SYSTEMATIC PALEONTOLOGY
Phylum COELENTERATA
CLASS ANTHOZOA
Order  Suleractinia
Family AGARICIIDAE
Genus : Trochoseris M. Edw. —H., 1849,
(Type species : Anthopyllum distortum Michclin, 1844)
TROCHOSERIS DAVIESI Gregory
(1. 8, fig. 9) S LACMIP
v/ Trochoseris davicsi Gregory, 1930, pp. 114-5, pl. 14,  Figs. 4~ }1. 12319.
\"“’?‘) Type number '(Sp;:cimen, UCLA cat. no. 35272,
Locality . SinjidiJ(UCLA Loc. 4610), 3, section * B,

Remarks = This specimen agrees well with that |i§ufcd by Grcfoy(l‘)m. pp. 114-5, pl. 14, fig. 6) from the Paleue:ne
of Thal, (West Pakistan).  This specimen has smalier dimensions und rep the tall form of an clliptical varicty.

Family Faviidae
Genus  Mydnophora  Fischer, 1807,
(Fype species  Hydnophora demidovii (Fischer)

HYDNOPHORA INSIGNIS (Duncan).
(Pl 8, Figs. 9-10)
/‘ Monticulastrea insignis Duncan, 1880, pp. 78—8, pl. 26, figs. 1—3.

Type number : Specimen, Ci.A cat. No. 35271 : LAcMiP

J
kjw) Locality :Sinjdi(ZUCLA loc. 3610D bed  **J” section **B”

Remarks : This specimen is similar 10 that figured by Duncan (1880, pp. 87 -8, pl. 26, figs. | —3) from the bas: of the
Miocene of Magar Pir, Sind (West  Pakistan).  The coralium of this specimen is large, thick, becoming thin at the e lges.
The colonies are numerous, irregular, conical, and of varying dimensions.

1239509

Family Meandrinidse
Genus  Meandrina Lamarck, 1801
(Type species  Meaadring pectinata (Lamarch)

MEANDRINA VARIABILIS (Duncan)
(P13, ligs. 5-6)

" Placecyathus variubilis Duncan, 1863, pp. 22— 4, PLL it, fig. . |
< LACK 123 ¥
L\W Type pumber : Spec:imcn. = L e 3
dagalny ; Sumhhc«l 2T, secthion R,

Remarks . This sgecin_ml agrees well with that figured by Duncan (1863, pp. 22 —4, pl. ii, fig. 1) from the Nivaja
Shale (Mi ) of San g0, West Indics.  This is the list report of this species  from West Pakistan. The speci-
men has larger dimensions.

- 10




GOVERNMENTY OF PAXISTAN

WMONSTRY OF NOUSTMES AND NATURAL RESOURCES

GLOLOGICAL  SURVE Y

PAKLIS TAN OUTSIDE PAKISTAN
Y| wAnsAL LR N 2 saLy SAdxOonar
Amowosme msethngs Cos x X |L €ocane
Ampusene aviten: Cou X it Cosanelt Eosose
Anomia byder: iamed x
Arco syece ebal x
Botinterie ! dromce 1qnar x ﬁ
Besancome derom tehet x
.. - - .l .-}
Cargrra mutebiin & X |t Coanne Sumie (nse) L Cocons
Cordrum swsum 1qsa x
Ceritoum? Noloronse iqnal x
Coritbum shenpronse iapel x 4
Crsotrome ympet 1del x
Cordiswin tomgice b0t »
Cordute (Bicorduit) lwmice \epad x ]
‘Coroura (Bicorouiel subererate U Cocona Burme Ulotone
x L EocenaiL Eocone L Escone| Lgrpt © Sometions M Eocone
€ Archiac & Nome L_€ecars!sumie (marg) & Cocone
Euvehyina liesonare (Reuse) x
wodroproca mecgae (Duasen) x Mwaene
e R
Mo0neras voriebis  (Duacen) x (Woet indros Meocane
Mecote s beluchistononsis qval x
Mytres e x
Osreee vp “A" x
y (g x
o srovdopumce Eemes x e ™ E
Osres tLiesiren) €1 O (Lisirea) Praace w Eacene
x
~ rovesr Memase hnd MEoeert i sran W Eocons
Puene (Proudodenerdie] deipaiava e U Eocene
X L tonone
| {Oppenhen) | - Keohmu M Cocens |
Peacorochs tppors Gregary x
—_—— - - o
Porem.des Suwronsr i1qne x
Prrosus ahers iqpat x
Toosate pothen ve x
Trocnoseris dovitsr Qeogery x .
Tuneutn tPlocetiae? othiars ibet x ’
Viorve beest  iqual
Latturores aaimainas ton L mfseeem] .
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FIGURE 4-DISTRIBUTION OF MEGA — FAUNA
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Family Carysphytiiides
. Genus  Euphyilia Dasa, 1846
(Typespeeles  Caryophyllia glabrescens Chamisso & Eysenhacdy, 1821)
EUPHYLLIA FLABELLATA (Reuss)

(Pl 8, figs. 1—3).
Plocophyllia flabelluia Reuss, 1868, Pel. Stud. Uber. die altern Tertiarschi chetn der Alpen, iii, Abtheil. p, 30.
/ Plocophyliia flabellata Reuss, Duncan (1880, p. 33, pl. 16, fig. 5). - ‘[1;' 23
‘\7'(" Type Number : Speumzn = LAcMmIP ~ e

L Sind “J™, soction * B ", 1232 & 123 %A. .
Locality : Smhod ) A B / ¢ | skipped 12363

Remarks < This specimen strongly ressmbles 10 that figured by Duncan (1880, p. 39, pl. 16, fig. 5) from the Pulcocene
of Lynan (Sind :  West Pakistan). !‘%:ue qm:imem are lurger, the calyx in one specimen is much derpressed.

Family  Flabellidse
Genus  Placotrochus M. Edw., H., 1848.
(Type species  Placotrochus laevis M. Edw.—H)

PLACOTROCHUS TIPPERI Gregory
(P, 8, figs. 7-8)

/  Placotrochus tipperi Gregory, 1930, pp. 86-7, pl. i, fig. 4.
"“W Type number : Specimen, (UCLA cat. no. 35268 > : LACMIP t238€-
Locality : SinjdiUCLA loc. 4610 “J*, section “ B .

Remarks :  This specimen agrees well wn\h that figured by Gregory (1930, pp. 86.7, pl. i, fig. 4) from the
Paleocenc of Thal, West Pakistan, ~ This specimen ls slightly larger, has sharply pointed and slightly curved peduncle.

PHYLLUM MOLLYSCA
CLASS PELECYPODA
S. Class  Protobraschis, Pel
Order  Prionodouis, Mac Neil
Family ARCIDAE

Genus  Arca Linncus, 1758,

1

(Type specl Arca anilg Linncus)

ARCA SINJIDICA Igbal
L. 9, fig. 3)

Description :  Shell small, thick, sub-ovate in outline ; equivalve ; i il I, inflated . moderately convex ;
shell walt thin ; umbonal area short, umbones distant, beukswmpncuous. distinet, omslhogynte. situated about one-third
the length ¢.f the shedl from thcunlenor extremity | hinge line wide, straight ; Anlerodorul margin short, convex, anterior
margin sharply rounded ; ventral margin long, broadly rounded ; posterior mttgm sharply angular, (wnu(ed slightly
inclined dorsally ; posterodorsal masgin slngluly concave, inclined posteriorly ; sculp ml 1, p ved on the
surface of the left valve, ts of fine, p ribs, thin, finely nodulous in the umbonal area, g gradually
thicker and convex wowaed margin, about thirty-two in ber, the p Jorsal portioa of the ulve below the hinge
line has compuratively coarse and thick ribs, broadly spaced, about sixin number ; the entire mirgin of the valves s
crenulated due to strong sadial ornamentation.
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Type number :  Holoty, m z LACMLP 1234 e

Dimensions of 1ype :

Locality : Sinjdi (UCT A log. d6t19),

/
Kol

5.0 mm., height 1.5 mm,, thickness 11.0 mm.
osl ** 1%, section ** A . Que specimen,

Remarks.- Arca feddeni Vecdenberg (1928, pp. 415-6, pl. 33, fig. | .3) from the Miocene of Kach, India. differs
in outline, the position of umb and sculpture ; it is triangular in outling, umbones are not distant, the ribs alternate
regularly in thickness and are granulated at their intgrscction and with distinct numerous concentric ridges ; the entire
margin of the valves is indistinctly crenulated,

Ordes  lsodonta Dall
Family Ostreidae
Genus  Ostrea Linne, 1758,
(Type species : Ostrea edulis Linnc ; Children, 1823)
OSTREA PSEUDOPUNICA Eames
(P1. 9, figs. 10-11 ; pl. 10, figs. 13-14 and 7).
Ostrea pseudopunica Eames, 1951, |'g.~3$8-9. pl. 12, figs. 54a-b, 55, 56, 57.
Type number : Specimens UCLI';.A t:-l; no. _15}21) Z LACMIP (2387~ 122%9
Locality :  Sinjdi ). bed “ B, section A",

Remarks :  The specimens in gencral chavacter agree with that figured by Eames (1951, pp. 358.9, pl. 12, ligs.
S4a-b, p. 56, 57), from the Middl¢ Eoccuc of Dera Ghazi Khan undt!le Rakhi Nala, West Pakistan. (i one specimen
both the left and the right valves ace intact, p ior portion slightly brok strongly opisthugyrate.  One speci-
men regularly oval, the other less regular and ¢l ted. Or tati characteristically the same.

Further distribution in West Pakistun : The** Lower Chocolate Clay ** (Muddle Eocene) of Tobah, Dera Ghazi
Khan (type occurrence), the lower Eocenc und Middle Eocene of the Rakhi Nalu (Eames, 1951, p. 358).

OSTREA sp. A, Iqbal 1
(Pl 9, fig. 13)

Description . Shell large, thick suboval to sub-rect I bequivalve, i ilateral, shell moderately in-

q

flated, left valve larger. more convex than the right one which is somewhat Mattened ; margin smooth, regular, antero-
dorsal margin short, shaiply convex; anterior margin long, straight, inclined dorsally ; ventral maegin long, gently
convex ; posterior margin long, straight, inclined dorsally ; posterodorsal margin short, sharply convex ; ormam: itation
poorly prescrved.

/ Type number ; Spccimcn, s tAcMP 12390

Dimensions of type :  Length 25.0 m., thickness 14.5 mm., height 31.9 mm.
Locality : Shahrig bed ** A ™, section * C ™. One specimen.
R ks : The specimen is worn und nothing ce: be said about the specific position and idey, 5l s siun.
OSTREA sp. B, lgbz|
(P. 9, fig. 15)

Description :  Shell large, thick, sub-oval to sub: lar, clongate, al slipper like in general appearance;

quivalve; inequilateral; lelt valve convex, inflated ; right valve almost fat, slightly inflated in t | area
.which is feebly convex: margin smonth, regular; anterodorsal margin short, sharsly convex; anterios murgin long,
straight, inclined dorsally; ventral margin fong, strongly convex; posteior margin lesg, broiadly concave; posterodorsal
margin broken but indicating short, cosvex outling; ornamention not preserved. '
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Ty pe number : sLAcmIP 1239)

Dimensions of type : Lcnglh 21.5 mm., height 37.5 inm., thickness 10.5 mm.
- "

Locajity ©

d * A", section * C™. QOne specimen.
Renarks o Diflers with Ost-ee sp. A, disgnostic features not rreserved, suecific idenuficetion not possible

Subgenus Livsired Douville, 1904 (in Morgan)

(Type species Ostrea sublamellosa Dunker, Basal Liassic; monotypy)

Synonyms. Flemingostrea Vredenb
by tautonymy.

8, 1916 (p. 196) type specics Ostreu flemingi d’Archiac and Haime, Eocene,

Sinustrea Vielov, 1936 (C. R. Acad. Sci., URSS, V. 4, p. 18) type species  Ostrea morgani Vredenburg, Upper
Cretaceous; monotypy.,

OSTREA (LIOSTRE?)lcfg % (!i) ROUAULTI Majlada
¢f. Ostrea, indet., Rouault, 1850, p. 472, pl, 14, fig. 22. o.m-ea rouaulii Mallada, 1878, &, p. 397; 1883, pl. xi. fig. 4.
W) Ostrca (Livstrea) of. Q. (Liostrea) rouaujti Mallada, Cox, (1931, p. 63, pl. 3, figs. 5- -3).
Ostrea (Liostrea) f, O. (Ll ) ti Maliad Vokes, 1937, p. 4.

s ee—— = LACMIP
Tvpe number : Specimen. (UCLA cat. no. 35273. >

i 12392
Locality © ShahngQUCLA loc. 4611), By ** A ™, section ** C ™. One specimen.

Remarks @ This specimen agrees well with the general charucters of Ostrea (Liostrea) ¢f. 0. (Livstrea) rouaulti
Mallada. figured by Cox (1931, p. 63, pl. 3 fig. 6) from the Ghazij fm. (Lower Eocene) of Hindubagh (Quctia Division,
Wet Pakistan).  This sp hus i §

Further distribution in West Pakistan :  Middlo Eocenc of Kohat, Bahudur Khel; Lower Eocenc of the Salt Runge.
Distribution e!sewhere . Middle Eocene of Spain and southern Franco (Cox, 1931, p. 63).
Family Anomiidae
Genus Anomia Linnaues, 1758

L e ’

o ANOMIA HYDERI Iqbal
P ' (PL.9, figs. 7 & 5).

Description :  Shell large, moderately thick, comp d; el tob y oval in outline. broadly rounded in
front; shell internally nacreous; the feft valve appears to be lzsger than the nsht one only a frugment of the anterior
portion of right valve is preserved; meqmlnlenl with the right valve somewhat flat nnd the left vnlve inflated. broadly
rounded, incurved ; hinge plate bulged ; beak

ka v (Type species Anomia ephlpplum Li ; Schinidt, 1818)

margin h dorsal margin long, straight,
inclined anteriorly ; anterior mt;-n narrow, lnllnted well-rounded; ventral margin Ions. gently convex: pmlcrun mamn
long. inflated gnlly V] 8 below; p dorsal margin shon S|
oF i of disti ﬁne ic striae, very and regularly sp majol’ part of lhe
interior not exposed. 2 ‘7_373 t") : LACMIP ‘1394

Tvpe munber : (Holotype, UCLA cat. no. 35262,3nd \paratype, UCLA cat. no. 35263.

Dimznsions of type

Holotype, left valve, length 28 0 mm., height 18.5 mm.. thickness of the shell (including the
Soermcstacy i valve) 9.0

n., paratype, left valve, leagth 16 s mm., height 22 0 mm., thickuess cannat be measared,
Locality © Sinjdil(UCLA loc. 4609),™b

d B, section ** A Two specimens, left valves.
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Remarks @ Anomia interrupta Eames (1951, p, 341, pl. 11, figs. 4la- ¢), from the ** Shales with Alabaster *’ (I.owet
Eocene) of Rakhi Nola, Dist. ). G. Khan, West Pakistan, and Anomia pakistanica Esmes (1951, p. 342, pl. 11, figs. 42a-b),
from the ** Lower Chucolate Clays ** (Middie Eocenc) of Zinda Pir, Dist. D. G. Khan, West Pakistan, differ from this
zqognsﬂm sl::u'p;:, stze and ornamentation; they are suborbicular in outline, smaller in size and the ornsmentation s

istinctly radial.

3 isting of fine, h, ic siriae.  The shape
and the size I tic as the genus Anomia is well-known for having many variations in this respect.
The only criteria for the speafic deternnnation is the type and the pattern of or ation. The speci s figured
display a variation in shape and size but they have remarkably similar ornamentation.

This species is distinguished by its typrcal or
be regarded as di i

[T

Order  Dysodonta Neumayr.
Family Mytilidae.

Genus  Myrtilus Linne, 1758,

(Type species  Mfytilus cduwlis Linne).
MYTILUS sp. lgbal

(PL9, fig. 12) .
Description @ Shell large, thick, moaderately inflated, transversely elongated, slippee-like in gencral appcaram:c:‘
shell wall thin: umbonal arca and the dorsal portion broken; anterior margin, long, broadly convex; ventral margin
broadly convex; posterior muargin foag, steaight: ornamented by strong. somewhat graoulose radial ribs having wider

intervals, anterior and postertor marginal region bears more fine ribs, the ribs along ventral murgin bifurcated; interior
not ¢xposed.

Type munher : Smcimcu{ l!('!.;\m = LACMIP 1239 s

Dimensions of 1ype @ Left valve, incomplete leagth 17.0 mm., height 26.0 mm., thickness cannot be measured.

Locality : Shanhrig AT, section *C" One specimen, left valve.

Remarks @ Because there is only one specimen that is poorly preserved a new specific name 15 not assigaed,
Mytitus (Arcomytisy sp. Cox (1931, p. 60, pl. 4, fig. 12) from the Ghasij fm (Lower Eocene) of Harnat (Quetta Divi-
sion, West Pakistan) rescmbles this specinen in ormamentation but differs greatly in shape, being narcow  anteriorly,
compressed and eapanded posterionly,

Order  Diogenodonta, Dalt
Family Carditidae
Geaus  Venericardia Lamarck, 1801,

(Type species :  Venericardia imbricata Lamarck, Evcene (— Venus imbricata Gmelin; Schmidt, 1818 and Gray
1847).  For details see Eames (1951, p. 372).

VENERICARDIA MUTABILIS (Archiac and Haime)
(Pl Y, figs. 4 and 6).
Caurdita mutabilis &' Archigc and Haime, 1854, p. 256, pl. 21, figs. 3--6.
Curdita depressa J° Archige and Haime, 1854, p. 255, pl. 21, figurcs 1-2.

Venericardia depressa © - Vicdenburg (in Cossmann and Pissarco, 1927, p. Lo, pl. i, tigs, 35-36); non C. depressa
Lam., 1819; non C. depressa Munstes, 1839,

Cardita mutabilis 3° Archiac and Haime, Cox (1931, pp. 69-70, pl. 1. figur=s 14--16).

Venericardia mudabilis (Archine and Huime) Lames, (1951, p. 372).

Type number : Spcuinn:n. < LACM{ P 1229¢ - 129 97
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Locality :  Shahrig{(UCLA loc. 461), bed- “ A *, section “ C*. Two specimzas, left valves.

Remarks :  These specimons arc similar to that figured by Cox (1931, pp. 69-70, pi. 811, figs. $4—16) from the Ghazij
fm. (1 ower Eocene) of Harnai (Quetta Division).  Tho specimens aro varisbic in size; in one specimon the ribs are
smooth,

Further distribution in West Pakistan :  Ghazij fm. (Lower Eocenc) of Harnai (Quetta Division) and the Paleocene
of Sind, Lower Eocenc of Rakhi Nala, Zinda Pir (District Dera Ghazi Kban) and Kohat (Eames, 1951. p. 373).

‘ Distribution elsewhere : Lower Eocene of Simla, India (Type occurrence). (Note @ In the distribution Chart
fig. 4, this species is erroncously shown as Cardita mutabilis Archiac and Haime).

Family Corbiculidae
Genuws Corbicula Megotle von Muhlfed, 1811

‘Type species  Corbicula fluminalis Megerle; by subsoquent designation, Gray, 1847 (== Tellina fluminalis Muller).
/ CORBICULA TANGICA Igbal

\ Pl 10, figs. 19-20).
e ( , hig: )

Description : Shell large, thick; inflated; subtrigonal, slightly elongate, somewhat tupering posteriorly, broadly
founded in front, contracted bohind, equivalve; inequilateral; close; umb p t, very slightly prosogyrate,
umbonal ridges distinct but no escutcheon; margin regulyr. smooth; anterodorsal margin short, smi;m wmclined anterior-
iy; anlerior margin short, gently convex; ventral margin long, broadly rounded; posterior margin long, inclined and

convex ventrally, straight dorsally; surface ornamented by concentric growth lines, irregularly spaced; interior not
exposed as the valves aie intact.

Type number ; 2 LAemIp 239 ¢

Dimensions of type : Holotype, length 29-0 mm., height 23'5 mm., thickness 18.0 mm.
Locality :  Shahrif (UCLA loc. 4611)ped ““ 1™, section “ C"”. Oue specimen.

. Remarks : Corbiculu pilgrimi (Cox), (1931, p- 19, pl. 4, figs. 9a-b) from the Lower Eocene of Hindubagh (Quetia
Diviston) has similar or ion as en this sp but ditlers in having a large shell, teigonally ovate in outline and
not as inflatcd : the umbones are situated ut about the anterior two-fifths of the shell.

Family  Corbulidae
Geaus Corbula Bruguiese, 1792,
(Cype species  Corbula culcata Lamarck; Recent; Gray, 1847).
/ Subgenus Blcorbula Fischer, 1887.
(Type specles  Corbulu gallica Lamarck; Eocene; sole original species)

CORBULA (BICORBULA) SUBEXARATA d' Archiac and Haime.
(P 9, fig. 2)
Corbula subcxarata d* Acchiac and Haime, 1854, pl. 16, figs. 10, 10a, 11. -
Corbula subexarata var. lituus Cotter, 1923, pp. 6, pl. i, figs. 2—S5.

Thracia costata Bellacdi, 1854, p. 17, pl. ii, fig. 6 non Corbula costasc Brown, 1845, 1849; non Corbula costuta
Sow., 1850,

Corbula harpaeformis Oppenheim, 1906, p. 193, pl. 18, figs. 7—10.

Corbulu(Bicorbula) subexarata d' Archisc and Haime, Cox (1931, p. 84, pl. 4, ligs. 14a-b); Eames (1951, p. 443).
Type number :  Specime =LACMP 12399
bed * A ™, section *“ C".
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Remarks :  This is the smallest specimen reported from West Pakistan, length 4.5 mm.. height 13.0 mm.. thick-
ness 12 O mn., agrees well with the original  description.  Cox (1931, pp. 84-5) identified the specimens of  Davies”
collection from the Lower boceac of Hindubagh (Quetta Division) as this species, but his figure 14b (p. 92) figured as a
feft valve, is a right valve. :

Further distribution in West Pakistun @ The Lower Focene of Sind (type occurrence). Middie Eocene of Kohat.
Bahadur Khel and Dera Ghazi Khan.  Eames (1951, p. 444) reports the occureence of this species from the Lower Eocene
of the Rakhi-Gaj. Zinda Pir and “ohat.

Distribution elsewhere @ Subathu Group (Lutetian) of Simla : India i Upper Focene of Burma; Middle Focene
of Egypt and Somalland (Con, 1931, p. Bd).

CORBULA (BICORBULA) LUNICA Igbal
(PL. 10, fig. 18).

Descriprion :  Shell large, thick, inflated; broadly subtrigonsl, slightly elongate anteriorly, broadly rounded in
front. contracted behind, inequivalve; inequilateral; clase, both the valves inflated, convex, right valve slightly lacger.
more influted, more convex; umb. pr incurved, uimbonal arer in the right valve lurger, moare pronounced
than the left valve; beaks prominent. incurved, very slightly prosogyrate in the right valve and strongly opisthagyrate in

the left valve; margin smooth, regular; anterodorsal margin short, concave (forming lunule); anterior margin straight,
subangular vemmﬁy; ventral margin broadly rounded; posterior margin strongly concive, angular ventrally: surface
ornamentcd by conceatsic folds not so well-defined and with fine, smooth growth lines; both the valves have the
same ornanientation; interior nut eaposcd as the valves are intact. i

Type wumber : Qolotype. UCLA cat. no. 35276, = LACMIP 12400
Dimensions of t(ype : _Holot length 24.5 mm., height 20.0 mm., thickness 20 @ vm.
Locality : Shahrig (UCLA luc. 461170 ed “ 17, section * C ™. Onc specimen.

Remarks :  Corbula tunicosuleatu Yrcdcnpuri (1928, p. 460, pl. 31, figs. 14-15) from the Miocene of Kachh (India),
has some superticial resemblance with this species but differs in having very pronounced curvilinear ridge in the posterior
portion of the valves; the shelt is oraumented with broadly spaced angular costae,

Thea spes s has both the vabves snflacds conven, and the nght one more convex, thie beah of the nght yvalve vty
shightly prosogysate but the beak of the lett valve strongly opasthogyrate; the ornamentiution is typical, rensashably suadar
in both the valves.

Order Teleadonta, Dall
Family Veneridae
Genus Mererix Lamarck, 1799,
(Type species 3% s merstriv Linnacus; Recent; sole original species).
MERETRIX BALUCHISTANENSIS Igbul
(PL. 9, figs. 8-9).

&
Description : Shell lurge, thick; moderately inflated; trigonal, rounded in front, contracted behind; equivalve;
quil Ii close, umbones prominent, broad; beaks distinct, close, lunule limited by a linear groove: margin smooth,
regulur, anterodorsal margin short, narrowly concuve (forming lunule) anterior margin straight, inclined and rounded
ventrally; ventral margin long, well-rounded; posterior margin straight, inclined snd rounded venteally surfuce ornamenicd
by smooth concentric Tolds, not well-delined, and with smooth, fine striac; interior 1ot exposed as the valves are intuct.

Type number | \Jolotype

=~ LACMIP [240].

Dimensions of type : Hololype, length 22.5 min,, height 21 0 mi, thickscss 14,5 mm.
Locality @ Shahnig(UCEA e 3611, A A wection 7 C7 0 O quaecinnen

Re

ik Merepran a0 cay o Miebat aand R Al Vo UM, pp BO KL, pl 4 g Sy fseun the
v (Lowe bt nat (Quctta Dovistond has some supes iaial eesemblance with ties pccies bt ditters
i shape and size, bang considerably longer Qian high, lunule o widers and o1 atton s well-pr e, consisting
of concentric tibs, uncvenly distiibuted and with distinet imtervening striace.
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Order Gyolodeata, Nez=ll
Family Cardiidac
Geans Cardium Linnacus, 1758,
{Type specles Cardi Linnatus)
CARDIUM SUICUM Igbal
L9, fig. 1)

Description :  She\l small, thick, ovoid, higher than wide, moderately convex; shell wall thin, umbona) ridge shor;
beaks strongly convex, incurved; slightly prosogyrate; margin regular, ‘gontly lated; anterodorsal matgin short,
straight inclined dorsally; anterior margin strongly convex; ventral macgin long, broadly convex; posterior margin
stirongly convex; postercdorsal margin short, straight, inclined dorsally: sucf amonted h, fat-40p,

rominent radial 1ibs, about forty-two in numbet, much wider than their intervals which are shafp, smooth, regularly
/p: d depressions; ribs Compacatively natrow in the umbonal ares, becoming wider towards margins; interior of the
valve not exposed.

MO Type number : (Holotype. UCLA cai. no. 35278. ~ 2LACMLP 12402

Dimensions of type : ( Holotype, right valve, longth 17.0 mm., height 19.5 mm., thicknoss 9.0 mm.
Locality :  Shaheg

, bed ** A ™, section * C*”. One specimen, rightvalve.

Remarks :  Cardium (Discars) narlcum Vredenburg, (1928, p. 443, pl. 27, figs. 4-6, 8, 11-13 and 16) from the Qligo-
cene of Sind (West Pakistan) is similar to this species in shapo and in the character of the umbo, beak and margin, but
differs in sizz, and is larger. The ornamsntation is different, the radial ribs are very numerous, more
crowded un;erior:y and in the middle region than posteriorly. The radialribs asc iraversed anteriorly by broad markings
and cross-bars.

This species is distingaished by its smooth, flat-topped radial ribs, with their sharp smooth regularly spaced intorvals.

CLASS  QASTROPUDA
Order Clomobranchiata, Schwelgger.
Family Carithildse
Genwa Cerithium Brugulcre, 1789.
(Type species Cerithium adansonii Bruguicee ¢ provisional)

CERITHLUM (?) KALATENSE Igbal
(P1. 10, figs. 1112).

Description :  Sholl small, turreted, thin, fragile, strongly conical spire high, acute, sprral angle about thirty-five

degrees; whorls about elx, Wmi in slze a9 added, (echly convex; suture closely aj . oocupies narvow
deep depression, and bears a thin, s spiral band is themiddlo past, ‘eaving two decp g to the antetior and the
posterior suture; periphery of base evenly ded; sculpture ts of faint traces of axial varices, adjacent to the

/amerior sutlure; aperture not known. -
( [ Type number : Holotype. UCLA cat. no. 35283, LAcMP 128403,

Dimensions of type ;. Holotype, incomplete height 19.0 mm., dlameter 10.0 mm.

Locality :  ShahrigqUCLA loc. 4611), ] ", ssction * C”. One specimen.
Nemarh s Corazhissares 0 wldhaont Con (1930, 3 43, pl 1, Oy V) from the Chhasd) G (1 awer 1'aione) of Hainal

(Quctta Dvintonr ; Maua e bong sutral stope, 1ho suture bcuis two spital bands, vne adjacent (o the posteriol autuie and the
other somowhat woahor just bolow the first one and scpatatcd by & doop giouve.
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CERITHIUM SHARIGHENSE Iqbal
(P1. 10, figs. 7-8).

_Description :  Shell small, thick, slrougly conical; spire high, spiral angle ubout thirty-five degrees; whorls about |
five, increasing rapidly in size as addn.d with slightly convex side; suture closely apspressed; base of the last whorl stightly
/ munded separated by a short rid, ; whorls ornamented by thick and regularly spaced varices, superlmpowd by very *

- numeroys, thin, but distinct spiral lines; aperture very poorly preserved.
\/\AD Type number : (Aolotype, UCLA cat. no. 35284 c LACMIP (2404 '_
Dimensions of type : Holotype, incomplete height 25.0 mm., dismeter 10.0 mm. :

Locality :  Shahrig(lUCLA loc. 4611ybed * A ™, section * C™.  One specimen.

Remarks :  Cerithium 7 oldhumi Cox (1931, p. 42, pl. 1, fig. 9) from the Ghazij fm. (Lower Focene) of Harnai
(Quetta Dlvmon), and Cerithium 1 kalatense Iqbal dmnbcd clsewhere in this paper, have some superficial rescmblance
1o this species but differ in sutural characters.  C. oldhami Cox bears a narrow, smooth spiral band, adjucent to the pos-
terior suture, separated by a deep groove from the rest of the surface of the whorl; a second band somewhat wesker
appears just below the first one.  C. Aalutense Iqbal has an appressed suture occupying a narrow deep depression and
bearing a thin, smooth spiral and in the middie past, lcaving two deep grooves Lo the anterior and posterior suture.

Cerithium sharighense lybal i characterized by strong varices upon which the spiral lines are superimpaosed

Genus Batillaria Benson, 1842

(Vype specles Cerithium zonale Lumarck)
BATH.LARIA ? BROHICA Igbal

L\_,;Lﬂ) '// (Pl. 12, fig. 3-4.)

Description = Shell large, thick ; stightly conical ; spire high, acute, spiral angle ubout cighteen degrees ; whorls
aboul four, increasing in size as dddq.d shghtly shouldered, with sirong convex sides ; suture chanpelled ; last whorl

moderately inflated ; base short, utp.nmlcd by a distinct ridge ; columcllar margin distinct ; spirc orn ! by thin
varices slnghlly cutvcd in lmkward tion, six in b J by a faint s m-l line ulong the posterior margin of
the sh culated at the point of mlemuwn the last whorl bears more pronounced spiral lines

on abapertural side, uhunl thisteen in number, including four thinner fines altcrnating in the ubupicul purt ; these spiral
lines are crossed by thin but \(mng. prosocyt gmwlh nes ; wperture partly prescrved, peas siwged,  with anterior
canal and & lateral nolch in the lyj

) P 12408 T < LACMIP (2406,
Type number : Clivlotype.  UCLA cut. no. 35264, d@e UCLA cat. no. 35265. ™

Dimensions of type : Holotype, incomplete height 31.0 mm., diameter 22.0 mm.
Locality :  Sinjdi, “ B ™, section “A”. Two specimens.

Remarks :  Batillarla uw.(tamla Vrcdcnburg (1928, p. 372, p. 2 b, fig. 4) trom the Lower Miocene of Mekran

..(Quatta Division) has some 10 this P bul differs in the whorl profile, sutural characters and -

oroamentation. The whorls are not sl\onldered the suture is closel J, the orpa:acolati ts of about
Awelye spiral lines, crossed by thin varices, six in number ; ; the spiral lines. dmnppcnr in the Jast whorl.

e Genus Vicarya &’ Archiuc & HHaime.
(Type species  Vicarya verneulli d°Archiac 4. Haime)
VICARYA LIAQATI Igbal
(PL10, figs. 5-6)

Description :  Shell, small, of medium thickness ; turreted ; spire high, spiral angle about twenty-scven degrces H
whorls about six, increasing somewhat rupidly in size as added, with flat sides ; suture linear well-incised ; base short,
= separated from the side of the lust whorl by a distinct ridge | sculpture consists ofap { th spiral pand occupy-
ing the sutural depression entirely, two more fine spiral lines I vely less pr but distinct, occupy the middle

part of the whorl ; the Jast whor) bears opisihocyrt growth lines ;  aperture partly preserved, more or less oval, with
a distinct lateral notch in sh Tabrum and a short inflected anterior canal.
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Type number : (Holotype. UCLA cat. no. 35289 T LACMIP 12447,

Dimensions of type : Holotype, incomplete height 20.0 mm., diameter 10.0 mm.

Locatity : - Shanrig((UCLA loc. 4611), bed “A”, scction “C”. Two apecimens.

Remarks : Vicarya eocenica Cox (1931, p. 44, pl. 1, figs. 7, b & 8) from Ghazj fm. (Lower Eocene) of Hamai
(Quetta Division) ditfers in sculptuie ; in the later whorls therc are three rows of granules, scpurated by few fine granulated
spiral lines ; there is a narrow, amooth spiral band adjacent to the anterior suture. The sutural slope is also less and the
dimensions much greater. i

As to the affinity of this geous, the writec dmgnn with Cox (|93|. p 44) who confirms the view of Dollfus that
** Vicarya is merely a duivauve of the genus P As described above, the ch‘ ure of this specics is more.of
less oval with { d anterior canal, in case of Posamides as considered by Davies (1935, J 254), the abrupt
truncation of the canai and the roundness of Japerture are the main distinguished  characters.  Most likely, Vltaryc
is a derivative of Melanopsis ot Cerithium,'

.Geous. Pyrazus Montfort, 1810

(TYype species Pyrazus baudas Mons{ost -~ ebenius (Bruguicre)
v PYRAZUS KHANI Igbal

s S @LIL, figs. 11-12)

Description :  Shell, large, thick ; strongly conical ; spire hlgh, spiral angle about thirty-four dz;rees H
h a

whorls about four, i t rapidly as added, with almost flat sides ; ornamentation consists of oblique
varices, regularly spaced, five in b d ly lhu:k p d by fiat or sli ght concave p which sre
ubout three times the width of the varices ; the varices are not in nhgnmcnt rrom one whorl 1o the next ; the spiral sculp-
ture consists of coarse spiral lines, about four to six in b lated at the mmm where they intersect
the varices ; the axial sculp is i ; on the lblperlunl side of the last whorl the varices are
reduced to tubercles, located adjacent lo the antesior sulure the busc is htoad moderately convex, casries five spiral
lines ; aperture: partly preserved, oval in outline and i ting the develop t of ap ior notch close to suture.
Type number :(_Holotype. UCLA cat. no. 35285, T LACMIP 1240%

Dimensions of type i Holotype, height incomplete 51.0 mm., dismetes 29.0 mm.
Locatity :  Shuhsig(UCLA loc. 4611) bed “A", section “C". One specimen. ¢

Remarks :  Pyrazus indicus Cox 1931, p 45 pl. 1. figs. '12, 15) from the Lower Bocene of Hindugbagh (Quetta
Division) bles this speci lnpcrﬁcnlly, bul differs in size, whorl profile, spiral angle and pattern of ornamentation.’
Pyrazus indicus Cox has a larger shell, the whosle have wdl-toundcd ndu -nd thc spiral angle is about cighteen degrees.
The axial ornamentation consists of stroag! curved b d varices, about seven (o nine in pumber,
with flat or slightly concave interspaces, .gout twice the width of lb: varices. .The spiral sculpture consists of four,

rounded cords, with onc or more sccondary spirals ; on the iast whorl the varices are shortened and form promincat
rounded tuben:lcs Vit e

This species can be distinguished by its flat sidéd whorls and typical axial i isting of obli
varices, crossed by the coarse splul lmu, crenulated at points of intersection.

n
ccm rolamldn Btomuu. 1810

(l'\n‘ irod- ides k ki B iart)
POTAMIDES DURRANUS Iqbal
(PL. 10, figs. 9-10).
Description : Shell small, robust ; turreted ; spire high, acute, spiral angle about lwenly de;ren + whorls
about four increasing resulnrlym size as uided. with st engiy convex sides ; suture closel:
of five, strerp, thick, curved varices in cach whorl, superimposed on numerous, thin, Iaumly visible nl

lines ; base shoﬂ. tepau(ed from the side of the last whorl by a distinct, short ridge ; aperture poorly pt«ct
dicatiog feeble d pment of & 23.5.¢ caterior canal.

e T

9’
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Type mumber m; = LACMIP (2409

Dimensions of 1ype :  Holotype, incompleto height 23-0 mm., dismeter 12-0-mm.
Locality : Shahrig{(UCLA loo. 4611), “A” section “C”. One specimen,

Remorks : Potamides pascal Cox (1931, pp, 43-4, pl. 1, fig. 3) from the Lowef l:oueno of Hindubugh (Quctia
Division) differs from this specics in size, whorl protile, suture and ation, P pascaj Cox, has a largee
shell, and linear suture ; and ornamentation oconsisting of two rows of tubercles, one fow adjucent to each suture wish

the interspave occupicd by two, fine beaded threads,

Potamides (Cerithidea) sindiensts Vredenburg, (1928, p. 371-72, pl 18, ﬁg 19) from lhc Miocene of Sind (West
Pakistun) also differs from this species in having much larger shell | the p is sists of nine, nacrow
spural threads orossed by slightly ourved, closc-sct uxiul varices.

Genus  Terebrajia Swainson, 1840

(Type species Terebralia palustris (Bruguiere)

/ TEREBRALIA PATHANI Igbal
L\m\n : (P1. 12, figs. 11-12) + LACMIP 12410

 Description :  Shell large, thick | turreted ; spire high, ucute, spml angle about thirty-one degrees ; whorls
five, increasing rcxularly in size feebly copvex on lhc sides ; suture cl pics a shallow depmslon H
ornamentation is either weak or |dtklng m lhc spire, but the last whorl bears uurse. broad spiral lines about cleven in
number and four regularly s ja to the antenor suture, sharply pointing towards the spire ; a pro-
mineat, thick varix is noticeable on the periphery : base rounded, baars three spiral bands ; aparture  partly preserved, al-
most oval, indicating a (aint ion pusteriorly, outer lip broken, inner lip broudly excavate, partly covered with callus.

Type number : ololype. UCLA cat. No. 35287.

Dimensions of type = Holotype, incomplete height 54.0 mum, dia. 24.0 mm.
Locality :  Shahrig{ (UCLA loc. 4611).8ed “A™, section “C”.  One specimen.

Remarks : 'Ierebmlm dimorpha Vredenburg, (1928, p. 368, p. 16, fig. 11) from the Miocene of the Talar Gorge
(Quetta Dy ) this i ies in the whorl profile, but dlﬂ'crs in size and ornamentation. 7. dimorpha  Vre-
denbury is latgct uand is sculp d with p thick spiral bands.

This species is distinguished by the coarse and broad spisal bands and prominent tubercles, adjucent to the anterior

suture, sharply pointing towards the spire.
Genus Bezanconia  Bayle, 1884

/ (Type specles B, ia sp u )
WU BEZANCONIA MERONI Igbul

(Pl. 11, figs. 5-6)

Demiplwn : Shell large, thick ; turceted ; spire high, spiral angle about thirty-five degrees ; whorls about five
increasing regularly in size as added, with flat sides ; suture linear, well-incised, occupies a broad shallow depression;

ornamented by very small closcly spaced tubercles, adjacent to the anterior suture and ped in such a thiet
the posterior maring of the whml appwr\ undulated ;  the Jast whorl ornamiented with faint spiral lines and a varix on the
m\ery of the whosl tintt xmd blique; base short, scpursied from the side of the last whorly by a ridge

ved) ; aperigre n
Type number : = LAcip (24
Dimensions of type : lololy rlcln. height 37, 0, diameter 19.0 mm.
Locality : Shahrigdu(.‘LA loc. 4611), E SA”, section “C™. One specimen.

Remarks :  This is the first report of this genus from West Pakistan.  The type species of this 8cnus, Bezanconiu

spirata (Lamarck) figured by Wenz (1940, p %60) from the Middle Eocene (Lutetian) of Parace, France, is similar in

characters  but differs from this speaes in sice, whorl prolile, spiral angle and oraamentation.  Bezunoconia

spirata (Lumarck) is much larger, the whorls are broadly convex, the spiral angle is about twenty-five degrees, there is no
spiral or axial orpankatation except fuint growth lines and the whorl surface is more or less smooth.
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Family MecJanopgidae
.. Gomwa Pisena Lamarck, 1812

(Type specles Pirena ‘madaguscariensis Lamarck : Recent ; sole origiaal specics. Synonym Meloniria Bowdich,
~ 1822, same typo specices :  gencric aame and figure).

Subgesus  Pseudobellurdia Cox, 1931
(Yype specics Muricies auriculatus Shlotheim (s==Cerithium combustum Brongniart), Middle Eocene of northern lisly).
v PIRENA (PSEUDOBELLARDIA) DELPIINUS (Oppenhcim)
(PL 11, figs. 7-10 ; pl. 12, figs. 1-2).
Cerithium (Bellardia) delphinus Oppenheim, 1901s, p. 269, fgs. 13, 13a, & 14,
Melantria delphinus Mancigi, 1928, p. 292, pl. 28, fig. 2 ; pl. 31, figs. 20-M.
Pirena { Pseudobellardia) delphinus (Oppeaheim) Cox, (1931, p. 47, pl. 1, figs. 2a-b).
Type number . Specimen.(UCLA cat. no. 35290.

= LAcmIP 12412 - 1244

Locality : Shahrig, bed “A", “I”, and * J”, section “C™. ;( specimens.

Lovv

Remarks : These specimens are similar to :that’ figured by Cox (1931, p. 47, pl. 1, figs. 2a-b) from the Ghazij
fm. of Harnai (Quetta Division), but lack the spiral lines. The aperture is well preserved in one specimen and agrees
well with the living form representing the genus Pirens. The adult osmementation is very well preserved in two specimens.
The writer agrees with Cox (1931, p. 46) that the superficial resemblance, to Bellatara is probably due (o convergence.
The aperture, however, is quite different and characteristic of the genus Pirena.

Eurther distribution in West Pakistan : Ghazij fm. (Lower Eocene) of Harnai (Quetta Division) Middle 7 Eocene
of Juruste (Kashmir). (Cox, 1931).

Distributi Jsewhere : U, E of Bosnia (type occurrence).

Family Naticidse
Gesus: Amawrellina Bayle in Chelot, 18838
(Type species natica spirata Lamarck)

s AMAURELUINA NOETLINGI Cox
‘ (P1. 11, figs. 1-4)

Amawnllina sicerlingi Cox, 1931, p. 41, pl. 1, figs. 10u-b. : LACMLP 12418- 12417

Type mumber : Specimen. (CUCLA cat. no. 35266, und 35292, _

-~ —— = e e )
iUCLA loc. 4609), bed “8", section A" and """(UCM . 4611 564 A", scion “C
bed B, scction A ) -

Remarks : ‘These specimens e simiar to those described by Cox (1931, p. Jl?pl. 1, figs. 10a-b) from the Ghazij
fm. (Low2i Eocene) of Harnai (Quetta Division). They vary in dimensions and have lcst much of their sucface or-
namentation. Aperture iz well-preserved in one specimen.

“f;urllla distribution in West Pakistan : Ghazij fm. of Harnai: Quetta Division (type occurrence) (Cox 193¢
p. 4. ’
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Family Ampullospiridae .
Gensus  Ampulieila Cox, 1931

(Type specles  Ampuluria depressa Liamarch 3 Muddle Eocene | original designation,  Synonym.  Ampudling uuct non
Bowdich, 1822)

AMPULLELLA NUTTALL! Cox
(Pl. 12, figs. 3-10)

Ampullella nattalli Cou‘, 1931, p. 41, pl. 1, figs. 14a-b. LACMIP 124l% - 12421

Type number : (gpccimcn. UCLA cal;@m.n
Locality :  Shahrig{UCLA Ioc.m“r.\bcd *J7, section *C”,  Six specimens.

Remarks :  Thesc specimens are similar to these figured by Cox (1931, p. 41, pl. 1, figs. 14a-b) from the Lower
Eocene of Hindubagh (Quetta Division). They are, however, of smaller dimensions. Aperture is partly preserved in some
specimens.

Further distribution in West Pakistun : Lower Eocene of Hindubagh, Quetta Division (type occurrence) (Cox, 1931,
p- 41).

Fawily Epitoniidae
Genus Cirsotrema Mocrch, 1852
(Yype species  Scalariu varicosa Lamarck ; Recent @ monotypy)

CIRSOTREMA JINNAHI lgbat
(PL. 10, figs. 15-16)

Description :  Shell lagge, of medium thickness ; turriculate, conical, spire high, acute, sp'ral angle about twenty-

one degrees ;. whorls about seven, increasing rapidly in size as added with convex sides, suture linear, well-incised.

pics a . deep depression bearing a thick, smooth band covering the entire suturaf area ; sculpture consists of

about six strong bulging varices regularly spaced, dividing the whorl surfuce into six equal divisions, crossed over by

compusatively thin, less prominent spiral lines, about live in number which develop small crenulations at the point of

i ion ; basesc hat flat, bears about three ribs, the first one adjacen: to the posterior margin of the fast whoent
is comparatively thicker and the third one is thinner thun the second one ;  aperture not preserved.

Type mumber : w < LACMIP 12422

Dimensions of t1ype : Holytype, height incomplete 30.0 mm., diameter 13 0 mm.

e
Locality ©  Shahrig {UCLA loc. 46ll§)ed. “J" section “C". One specimen.

Remarks :  Cirsotrema diversiformis Eames, (1952, oo, S1-2, pl, 1, firs. 292-b ; pi. 2, tig €6) from Middie Eucene
of Zinda Pir (West Pakistan), differs from this species in whorl profite, sutural characters and sculpture.  The carly whoris
of Cirsatrema diversiformis Eames, are bicarinate, with two strong spiral lines, one close to the anterior suture and other
to the posterior suture.  An intercalary thread is added between he posterior primary line and the posterior suture on
the fourth whorl and on the next whorl one more intercalury thread develops between the two primary lines. The
spiral threuds cross the aniul niblets, developing crenulutings on the points of intersection.  ‘The suture of the same  spe-
cies is not covercd by any spiral band ; varices deveiop irregulurly from the sixth whorl ; the latier whorls are convex,
the 1ast whorl bears two varices and twelve spiral lines.

C. jlunahi Iybal has & uniform wha protife. each whorl having convex sides ; the suture occupics a smwoth,
Lprominent band ; the sutural slope s steeper @ the pattern of sulptuse is unifosm throughout and there is ao such
order of appearance of the spival lines.  These characteristics of the shell are of diagnostic value,
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Family Velutided
R .
w Genus  Volutacorbig Dall,. 1890
(Type species Volutlithes (Volutocorbis) limopsis Consad : E i designation) S Volutilithopsis

(Petho, 1896) (M. Ker. FoldtaniIatezet, Expt. Millen. Hung. Inst, Geol. p. 32) rese Petho, 1906, (Paleontographica,
v. 52, p. 117).

- VOLUTOCORBIS HARNAIENSIS Cox
o (Pl. 10 figs. 3-4)
Volutocorbis harnalensis Cox, 1931, p. 36, pl. 2, fig. 5.

Type number : Specimen. {UCLA cal. no. 35294. T LAcMip 12423

Locality : ahrig,(UCLA loc. 4611)>bed “A”, section “C”. Two specimens.

Remarks : These specimend are similar to those figured by Cox (1931, p. 56, pl. 2, fig. 5) from the Ghazlj fau.
(Lower Eocenc) of Harnai (Quetta Division) except that they are smaller, .

Further distribution in West Rakistan : Ghazij fm. (Lower BEocone) of Harnai ; Quetta division (type oocurrence)
(Cox 1931, p. 56).

Family Turridae
- Genus Turricula Schumacher, 1817
(Typespecles  Turricula flammea Schumacher ; Recent)

/ _ ) Subgenus Plewrofusia de Gregorio, 1890
(Type species  Pleurotroma longirostropsis de Gregorio ; Eocenc)
\/\AD TURRICULA (PLEUROFUSIA) AKHTARI Igbal

(PL. 10, figs. 1-2)

Description : Shell very small, thia ; slender, fusiform ; spire high, spiral angle about seventeen degrees ; whorls
about three, increasing regularly in size as added, with convex sides ; suture imp i, well-incised, i . Nate
row depression, and bears & smooth, narrow band covering the enti lares ; scul ists of about five smooth,
axial threads with sharp pointed ends, broad in the middie part, slightly retrocurrent, with equal ratio of width as their
intervals in cuch whorl, on the last whor! the axial threads cover the base as far as the end of the canal ; no spiral or-
primentation ; no growth lines ; last whorl with the exception of the posterior portion, gently convex, ding iorly,
becoming pointed towards base so as (o appear somewhat spindic shaped in outline ; base short ; neck slightly curved,
very short aperture, spindie shaped, with slightly oblique canal, lips very poorly preserved, the abapertural part is marked
horizontally by very sort but distinct ridges, about four in number.

Type number : /Holotype. 'UCLA cat. no. 35267. D | T LACMIP 12429

Dimensio»s af type : Holotype, height incomplete 9-0 mm., dismeter 5°0 mm.
Locality : Sinj@i (UCLA loc. 4609), bdd “B™, section “A™. One specimen.

Remarks :  Turricula (Pleurofusia) pseudoscala Eames, (1952, pp. 132-3, pl. 6, figs. 139a-b) from the Middle Eocenco
of lllf‘ Ru‘l:’hi Nala (West Pakistan), syperﬁdally resembles this species but differs in cerwain characters which are men-
tioned below :—

The last whorl is oval-conic, well-shouldered posteriocly ; aperture is narrowly oval ; base is well-excavated and
hirs moderute Jength ; the length of the canal is cqual to the height of the aperture ; the suture is not covered by any spirsl
band ; orne mentation is strong, ists of spiral threads, uxial ribs and the growthlines ;  the whorls have concave
(towaids upex) bands posteriorly, occupying quarter of the whorl height, there are four spiral threads to the aaterior of
the ¢cor:cave, band, the body whorl beurs about seventeen more threads anteriorly | there aie strong axial ribs which are
nodulag and straight, the interspace of the axial ribs becomes wider on the tast whorl.
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Ofnamentation.

“This species is characterized by not having any spiral ornumentation. Other forms such as Turricula (Pleurofusia)

Seala (Veedenburg) from the Middle Eocene of Burma, and Turricula (Plerofusia) polycesta (8Ba
West Pakistan) and (e a the Eocene of Puris, aceording to Eames (1952, p. |

en), from the Palcocene

H

3), have axial and spiral

ALPHABETICAL INDEX TO THE SPECIES FIGURED ON PLATES 812

Amaurellina noetlingi Cox

Ampuliella nutsolli Cox

Anomia hyderidgbal. . ....... ...
dreasinjdicalgbal ... ... . .. e
Batilluriu 1 brohtca Igbal

Bezanconia heroni Igbal
Cardium suicum lybal

Cerithium 1 kalatense 1qba)
Cerithium sharighense 1qb al

Clrsotrema jinnahi lqbal
Corbicula tangica lqbal

p. 28,
p. 26,
p. 17,
p. 1S,
p. 22,
P 24,
p 2,
p. 21,
p- 22,

Corbula (Bicorbula) lunica 1gbal
Corbula (Bicorbula) subexarata &' Archine & Hatme ........... Civeeaaes p. 19,
Euphyllin flabellatad (ReUss) .. .. ... ...oviuiieiieininiiiieesinianas p. 18,

Hydnophora insignis (Duncan)
Meandring variabilis (Duncan)

Meretrix bluchistanensis
Mytilus sp. Jqba}
Ostrea sp. A, Igbal

Ostrea sp. B, 1gbal

Ostrea pseudopunica Eames

Ostrea (Livstrea) cl. O. (Livstrea) rovaulti Malladu

nholl,

Pirena (P:

2N dodnhs
’ L

Ighal

Placotrochus tipperi (Gregory)
Potamides durranus 1qbal

Pyrazuskhanilgbal . ... ... .. ... ... ...,

Terebralia pathani lqbal

Trochoseris daviesi Gregory

Turricula (Pleurofusia) akhtari lgbal

Venericardia munabilis (Arch & Vaime)
Vicarya liagati 1gbu? . |

Yoshotare orhry hartnatensan Uox
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7-8.

9-10.

Prare 8

All figures are natural size except as otherwise stated.

Luphyllia flabellata (Reuss), figure 1, the corallum, side view, figure 2, the calyx, fizi.. 3, the
corallum, side view, section * B, Sinjdi,

Trochoseris daviesi (Gregory) the corallum, side view, section * B, Sinjdi.

Meandrina variabilis (Duncan), figure S, the corallum, side view, figure 6, the calyx, section * B °,

Sinjdi.

!s'lacom)chu.r tipperi (Gregory), figure 7, the calyx, figure 8, the corailum, side view, section * B °,
injdi

dj is (Duncan), figure 9, the corallum, side view, figure iG, some colonies magnified
(XJ), section * B Sinjdi.
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Prate 9
All figures are natural size except as otherwise stated.
FiGurs
Cardium suicum Igbal, exterior right valve, section ‘C’, Shahrig, holotype.
Corbula (Bicorbula) subexarata Archiac & Haime, exterior right valve, section ‘C’, Shahrig, specimen.
Arca sinjdica 1qbal, exterior left valve, section *B’, Sinjdi, holotype,

1
2
3
4:6. Venericardia mutabilis (Arch. & Haime), figure 4, exterior left valve, fg. 6, exterior left valve of
another specimen, section ‘C’, Shahrig, specimen.

/
.‘»;7. Anomia hyderi Iqbal, figure S, paratype, figure 7, holotype, exterior left valves, section * A °, Sinjdi.

8-9. Meretrix baluchistanensis Igbal, figure 8, exterior left valve, figure 9, dorsal view, L/R valves,
section * C°, Shahrig, holotype.

10-11. Ostrea Pseudopunica Eames, figure 10, exterior left valve, figure 11, interior left valve of the same.
specimen, section * A °, Sinjdi, Specimen,

£12.  Mytilus sp. [qbal, exterior left valve, section * C°, Shahrig, holotype,
[13. Ostrea sp. A, Igbal, exteror left valve, section * C°, Shahrig, specimen.

| 14. Ostrea (Liostrea) cf. O. (Liostrea) rouaulti Mallada, exterior left valve, section * C 'Shahrig,
specimen,

”" .
15. Ostreasp. B, Igbal, exterior left valve, section ‘ C°, Shaluig. specimen.




