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The paper embodies the descriptions of a new heterohelicid genus Skastrina
Singh and Kalia and new species of two genera Ohiloguembelina Loeblich
and Tappan and Pseudogloborotalia Haque from the Kirthars (Lutetian),
near Shri Kolayatji village, Bikaner district, Rajasthan, India. The new
genus Shastrina is represented by two species and is restricted to the
Flosculina zone, uppermost Kirthar (Lutetian) zone. The characters,
present in the new genus, suggest that it has evolved from an ancestor
similar to the Palaeocene genus Woodringina Loeblich and Tappan. The
new species of the genera Chiloguembelina and Pseudogloborotalia are
restricted to the lower Discocyclina zone, Bikaner stage, Kirthar. The
characters, observed in the new species of Pseudogloborotaliac Haque, indicate
that this genus should be transferred to the planktonic family Globoro-
taliidae, subfamily Globorotaliinae.

InTRODUCTION

Since 1951 Singh has been recording and describing a number of species
of larger foraminifera from the Eocenes of Rajasthan. However, except for
a few smaller foraminifera, nothing has been described, either by him or any
other worker, from the Kirthars. The position concerning the Xirthar
microfauna from other parts of India is identical.

The new genus Shastrina gen. nov. described in this paper is restricted
to the Flosculina zonet of Bikaner stage, Kirthar (Lutetian), and the other
heterohelicid species Chiloguembelina vineetae sp. nov. and the globorotalid
species Pseudogloborotalia lomasha sp. nov. are restricted to the lower Disco-
cyclina zone, exposed in the area about 6 kilometres west of Shri Kolayatji
village, Bikaner district, Rajasthan.

* Present address: Department of Geology, Delhi University, Delhi 7.
t For the detailed stratigraphic succession (see Singh 1966, p. 26, and 1969, p. 217).
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SYSTEMATIC DESCRIPTION

Family: HETEROHELICIDAE Cushman (1927)
Subfamily: GUEMBELITRIINAE Gallitelli (1957)
Genus: Shastrina Singh and Kalia, gen. nov.

Diagnosis—Test helicospiral, initially triserial, gradually becoming
biserial and ultimately uniserial. Chambers moderately inflated, wider
than long; sutures distinct, depressed, oblique in the earlier stages but straight
in the uniserial stage. Aperture loop-shaped with a raised border, interio-
marginal in the specimens which have attained only the biserial stage, terminal
and elliptical in outline in the specimens which have attained uniserial stage
without any tooth or internal siphon. Wall calcareous coarsely perforate
radial in microstructure; surface densely hispid.

Comparison and affinities—The new genus Shastrina Singh and Kalia
differs from Bifarina Parker and Jones (1872) in possessing an early triserial
stage. It 1s distinguished from Woodringina Loeblich and Tappan (1957)
in the development of the uniserial stage and in the persistence of the triserial
stage for a greater number of whorls. Specimens of this genus are quite
common in the material and are represented by the micro- and megalospheric
generations of the two species. The type species has one to two distinctly
developed chambers of the uniserial stage.

The absence of any internal siphon or tooth plate distinguishes Shastrina
gen. nov. from members of Buliminacea. The hispid and coarsely perforate
nature of its test surface, radial bilamellar wall structure and the modification
of the chamber arrangement over the genus IWoodringina Loeblich and Tappan,
ie. attainment of uniseriality in the later stage of the test, has led us to
include it in the subfamily Guembelitriinae of the family Heterohelicidae.

The genus has been named in memory of Bharat Ratna Shri Lal Bahadur
Shastri, the late Prime Minister of India.

Shastrina udbodhaka Singh and Kalia, sp. nov.
(Plate XX11, figs. 3—-4 and Plate XXIII, fig. 7)

Description—Test elongate, helicospiral, tapering in the earlier part,
later almost uniform in width; gradual reduction in number of chambers in
three distinct stages: 4 to 6 volutions of triserial stage, 4 to 5 volutions of
biserial stage and 1 to 2 occasionally 3 chambers in the uniserial stage.
Sutures distinct, depressed, oblique in the earlier two stages and horizontal
in the uniserial. Aperture terminal, oval in outline, bordered by a thick lip.
Test surface hispid, wall calcareous, coarsely perforate, bilamellar in micro-
structure. The megalospheric forms in comparison to the microspheric are
smaller and have a blunt and rounded initial end.
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Bemarks—Rare in the yellow ferruginous part of the Flosculina zone.

Measurements in mm

Specimen No. Length Width Thickness

Holotype No. SFKly/69 .. 0-475 0-15 0-1
(Microspheric)

SFKly/69/1 .. 0425 0-2 0125
{Megalospheric)

SFKly/69/2 .. 04 0-225 0-15
(Megalospheric)

Etymology—The Sanskrit adjective udbodhaka means representative.

Type locality—About 6 kilometres west of Shri Kolayatji village, near
Fuller’s earth quarry, Bikaner, Rajasthan, India.

Type horizon—Flosculina zone, Bikaner stage, Kirthar series (Lutetian).

Repository.—Author’s collection, holotype No. SFKly/69 and paratype
Nos. SFKly/69/1-2.

Shastrina sundara Singh and Kalia, sp. nov.
(Plate XXII, figs. 5-14 and Plate XXIIT, fig. 7)

Description—Test helicospiral, tapering, roughly triangular in ecross-
section in the early part, later becoming uniform in width; 4 to 6 volutions
of the triserial stage and 4 to 5 volutions of the biserial stage, the uniserial
stage not well pronounced, but the last whorl in all the specimens indicates
the tendency of development towards uniseriality, in some specimens this
tendency is comparatively more pronounced. Chambers inflated, wider than
long, cuneate in outline; sutures distinct, depressed. Aperture interiomarginal
with a tendency to become terminal in the specimens that tend towards
uniseriality, ovate to rounded in shape, surrounded by a thick border. Wall
calcareous, coarsely perforate, bilamellar, surface texture finely hispid.

Fias. 1-14. 1-2, Chiloguembelina wineetae Singh and Xalia sp. nov.; 3-4, Shastrina
udbodhaka Singh and Kalia gen et sp. nov.; 5-14, 8. Sundara Singh and Kalia sp. nov. 1, side
view; 2, edge view. X 90. Holotype No. SFKEY/64; 3, apertural view; 4, side view. x120.
Holotype No. SFKEY/69; 5-6, microspheric, holotype No. SFKEY/70. x120. 5, apertural
view; 6, side view. 7-10, views of microspheric paratypes. x120. 7, apertural view showing
interiomarginal position of the aperture; 8, side view showing the distinet triserial stage;
9, apertural view showing the tendency of shift in the aperture; 10, side view; 11, side view
of megalospheric paratype. x120; 12, edge view of microspheric paratype. x120. 13-14,

apertural and side view of paratype.
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Measurements in mm

Specimen No. Length Width Thickness

Holotype No. 8FKly/70 .. 0-425 0-2 0-125
(Microspheric)

Paratype No. SFKly/70/1 .. 0-425 0-2 0-1
(Microspheric)

Paratype No. SFKly/70/2 .. 0-375 0-225 0-125
(Microspheric)

Paratype No. SFKly/70{3 .. 0-35 0175 0-125
(Megalospheric) : i

Paratype No. SFKly/70/4 .. 0-275 0-175 01
(Megalospheric)

Comparison and remarks—The species under description differs from
Shastrina udbodhaka Singh and Kalia in having a more broader and less
tapering test. In Shastrina sundara sp. nov. the uniserial stage seems to have
just set in, as the last whorl of the biserial stage becomes very loose and, in
the specimens in which the last chamber becomes almost centrally placed,
the aperture instead of being interiomarginal becomes partially terminal
in position.

Etymology—The Sanskrit adjective sundara means pretty.

Type locality—About 6 kilometres west of Shri Kolayatji village, near
Fuller’s earth quarry, Bikaner, Rajasthan, India.

Type horizon—Flosculina zone, Bikaner stage, Kirthar series (Lutetian).

Repository—Author’s collection, holotype No. SFKly/70 and paratype
Nos. SFKly/70/1-4. '

Subfamily: HETERORELICINAE Cushman (1927)
Genus: Chiloguembelina Loeblich and Tappan (1956)

Chiloguembelina vineetae Singh and Kalia, sp. nov.

(Plate XX1I1, figs. 1-2)

Description—Test minute, comprising about 5 to 6 pairs of biserially
arranged chambers, earlier chambers small, broader than long increasing
gradually in size up to the fifth pair; the last two pairs show a marked increase
in dimensions. The last four pairs of chambers comparatively more well
defined and form more than two-thirds of the total length of the test. Sutures
moderately depressed, aperture moderately large, situated at the base of the
inner margin of the last formed chamber, width of the aperture more than the
height. Test covered with papillae specially on the earlier chambers, thus
obscuring the sutural details in the earlier part of the test.
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Measurements in mm

Specimen No. Length Width Thickness
Holotype No. SFKly/64 .. 0325 0-2 0-125
Paratype No. SFKly/64/1 .. 0-2 0-1 0-07
Paratype No. SFKly/64/2 .. 0-22 015 0-07
Paratype No. SFKly/64/3 .. 0-24 0-16 0-08
Paratype No. SFKly/64/4 .. 0-22 0-15 0-08
Paratype No. SFKly/64/5 .. 0-25 0-16 0-08

Comparison and remarks—Chiloguembeling vineetae sp. nov. resembles
Guembelina parva Basilenko (1950) in the sudden increase in the dimensions
of the last-formed chamber pair, but differs widely in all other characters.
It is similar to ¢. cubensis Palmer (1934) in the dimensions but differs in all
other characters. It has a close similarity with G. wilckoxensis Cushman
and Ponton (1932) in having the marked papillate surface of the test but is
practically half in size.

Type locality—About 6 kilometres west of Shri Kolavatji village, near
Fuller’s earth quarry, Bikaner, Rajasthan, India.

Type horizon—Discocyclina zone, Bikaner stage, Kirthar series (Lutetian).

Repository—Author’s collection. holotype No. SFKIv/64 and paratype
Nos. SFKly/64/1-5.

Family:  GLOBOROTALIIDAE Cushman (1927)
Subfamily: GLOBOROTALIINAE Cushman (1927)
Genus: Pseudogloborotalia Haque (1956)

Pseudogloborotalia lomasha Singh and Kalia, sp. nov.
(Plate XX1I1, figs. 1-6)

Description—Test trochospiral, 2 to 21 volutions vistble on the dorsal
side, loosely coiled, loosening of the coil well pronounced in the last whorl;
periphery carinate; umbilicoconvex, umbilical side strongly elevated with
a fairly deep umbilicus. Sutures on the spiral side fairly distinct, curved and
directed backward, septal sutures on the umbilical side incised, radial, directed
backward, comparatively less curved than on the spiral side. Chambers
angular-conical in shape, about 8 in the final whorl; apertural face distinctly
sulcate, the concavity having resulted by the indentation of the Scrobis
septalis. Aperture a low interiomarginal arch hetween the periphery and
the marginal shoulder. Wall calcareous, bilamellar, radial in microstructure.
Surface distinctly cancellate and hispid.

Compartson and remarks—1In general shape and outline Pseudogloborotalia
lomasha sp. nov. is similar to P. ranikotensis Haque (1956) but differs in having



SixgH & Karia. Proc. Indian natn. Sci. Aead.. Vol. 36, B, Plate XXII1.

.



A NEW HETERCHELICID GENUS AND TWO NEW SPECIES OF GENERA 173

Measurements tn mm

Specimen No. digg‘:t.er dia.n!llllt;er Height
Holotype No. SFKly/71 .. 1-075 0-75 0-5
Paratype No. SFKly/71/1 .. 1115 0-975 0-725
Paratype No. SFKly/71/2 .. 1-25 1-025 0-75
Paratype No. SFKly/71/3 .. 1-125 0-825 0-55
Paratype No. SFKly/71/4 .. 0-925 0-675 0-55
Paratype No. SFKly/71/5 .. 0-475 0-35 0-35

comparatively loose coiling, more distinct sutures on the dorsal side, distinctly
cancellate and hispid surface of the test and other characters, particularly
in the dimensions and the shape of the dorsal septal sutures. The new species
is very common and restricted in the Discocyclina zone.

The systematic position and the validity of the genus Pseudogloborotalia
Haque has been doubted by Bolli et al. (1957).

‘Haque (1956) also describes Pseudogloborotalia, separating it from
Globorotalia mainly on the basis of the smooth and shiny test, whereas
he stated that Cushman characterized Globorotalia as having a thick
cancellated surface. Cushman (1927) stated that Globorotalia has a
wall frequently roughened throughout; but did not state to be
cancellated, and the type species G. tumida has a smooth surface.
Thus this basis of separation is invalid. Pseudogloborotalia is here
questionably placed as a synonym of Globorotalia, and is also question-
ably considered a planktonic species. Specimens deposited in the U.S,
National Museum by Haque closely resemble Globorotalites Brotzen,
which is not a planktonic form, but a study of additional and
better preserved material will be necessary to definitely place
Pseudogloborotalia.’

Loeblich and Tappan (1964) in the treatise on Protista have included
Pseudogloborotalia Haque under the family Eponididae stating:

‘Originally regarded as related to Globorotalia, this genus is here trans-

ferred to the Eponididae as it does not appear to be a planktonic form.

It is similar to Globorotalites but differs in having radially built wall.’

Fias. 1-8. 1-6, Pseudogloborotalia lomasha Singh and Kalia sp. nov. 17, Shastrina udbodh-
aka Singh and Kalia sp. nov.; 8, 8. Sundara Singh and Kalia sp. nov. 1, dorsal view; 2,
ventral view ; 3, apertural view. x40. Holotype No. SFKly/71; 4, equatorial section; 5-6,
photographs of the holotype showing concellate texture of the text. x28; 7, side view of

megalospheric paratype. x 120; 8, longitudinal section showing wall structure and arrangement;
of chambers. X 180.
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The detailed study of a number of specimens of Pseudogloborotalia
lomasha sp. nov. suggests and warrants the transfer of this genus to the
superfamily Globigerinacea, particularly on the basis of the distinctly cancel-
late and hispid nature of the test surface, a feature characteristic of most of
the planktonic forms, coupled with the general globorotalid appearance.
~ The validity of the genus is markedly supported by the position of the primary
aperture which is different from that of Globorotalia and by the presence of
infendibulum.

Etymology—The Sanskrit adjective lomasha means hairy.

Type locality—About 6 kilometres west of Shri Kolayatji village, near
Fuller’s earth quarry, Bikaner, Rajasthan, India.

Type horizon—Discocyclina zone, Bikaner stage, Kirthar series (Lutetian).

Repository—Author’s collection, holotype No. SFKly/71 and paratype
Nos. SFKly/71/1-5.
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