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LATE MIDDLE EOCENE CALCAREOUS NANNOPLANKTION FROM
RAKHADI RIVER SECTION, HARUDI, KUTCH

PRATAP SINGH*, M. P, SINGH**, D, N. MATHUR®** anp R, N, SRIVASTAVA**

ABSTRACT
The poper records eighteen species of calcareous nannoplankion belonging to genera
Discolithus Xamptner ex Deflandre, 1952, Cocecolithus Schwarz, 1894, Cyclococcolithing Wilcoxon,
1970, Cyclolithella Loeblich and Tappan, 1963, Discoaster Tan Sin Hok 1927, Braarudosphaera
D:flandre, 1947, Micrantholithus Deflandrz and Pemma Klumpp, 1953 from the Harudi Formation
and Fulra Limoastone exposed in the Rakhadi river section. Palacoenvironment of the aforemen-

tioned formations is suggested.

INTRODUCTION

ERY Iittle work has so far
the calcareous nannoplankton of the Tertiary
sequence of the Kuich region. Pant and Mamgain!,
Mathur? and Singh®® studied the calcareous manno-
plankton of this region. Biswas and Raju® described
in detail the geology of this area. With a view to study
the calcareous nannoplankton contents of the Palco-
gene sequence exposed in the Raktadi river secticn
(Fig. 81), the samples {H-H?Y) were collected from
the Matanomadh Formation, Harudi Formation and
Fulra Limsstone, The samples (H3, H?Y) collected
from the Matanomadh Formaticn (Fig. 81) have not
yielded calcareous nannoplankton. The sample (H2),
collected from the Harudi Formation, is composed of
light yellowish, brown, fossiliferous, smooth, clay-
stone and has yielded a rich assemblage of the calca-
reous nannoplankton, foraminiferids, ostracodes and
bryozoa. The foraminjferids are represented by
Truncorotaloides topilensis (Cushman), T, rehri Bronni-
mann and Bermudez, Turborotalia broadermanni
(Cushman and Bermudez), T. centralis (Cushman and
Bermwudez), Globigerina yeguaensis Weinzierl and
Applin, Cniloguembelina martini (Pijpers), Nummulites
spp., Florilus sp., Cibicides spp., Discorbis spp., Cyclo-
loculina sp., Lockhartia sp., Heterolepa sp., Episto-
minella sp., Gavelinella sp. and miliolids. The nanno-
plankton include Braaradosphaera sp., B. discula
Bramlette and Riedezl, Coccolithus belagicus (Wallich),
Cyclococcolithina sp., C. formosa (Kamptner), Cyclo-
lithefla pakistanica Haq, Discoaster aster Bramlette
and Riedel, D, barbadiensis Tan Sin Hok, D. deflandrei
Bramlette and Riedel, D. saipanensis Bramlette and
Riedel, D, trinus Stradner, Discolithus sp., Micrantho-
lithus aequalis Sullivan, M. basquensis Martini,
M. crenularus Bramlette and Sullivan and Pemma
papillatum Martini,
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The sample (H?'), collected from the Fulra Limee

stone, is composed of cream coloured, argillaceous,
been carried out on fossiliferous limestone.

The larger foraminferids occur
in abundance. It bas yielded a fairly rich assemblage
of foraminiferids, calcareous nannoplanktcn and
ostracodes. The foramimiferids inclide Asterocycling
$P., Discocyclina (Aktinocyclina) sp., Discocyclina Spp.,
Nummulites spp., Cibicides spp., Truncorotaloides
topilensis (Cushman), T. rohri Bronnimann, Turbo-
rotalia centralis (Cushman and Bermudez), Orbulinoides
beckmanni (Saito) and ostracodes. The nannoplankicn
assemblage consists of Braarudosphaera discula Bram-
lette and Riedel, Coccolithus euopelagicus (Bramlette
and Riedel), C. pelagicus (Wallich), Cyclocacco-
lithina formosa (Kamptner), Discoaster aster Bramlette
and Riedel, D. barbadiensis Tan Sin Hok, D. binodosus
Martini and D. saipanensis Bramlette and Riedel,

The aforementioned foraminiferal assemblage sugeests
a late Middle Eocene (=Lutetian, late) age to these
samples (H2, HY), '

The slides have been deposited in tfe Museum,
Department of Geology, Lucknow University, Luckncw.,

The reccrded assemblages of calcareous nannce
plankton and foraminiferids suggest that the sampled
part of the Harudi Formaticn was deposited in a stelf
environment having a bathymetry probably less than
50 metres, The rock represented by the sample H!
of the Fulra Limestone was deposited in a shallower
part of the shelf environment as evident from its micro-
fossil contents,

SYSTEMATIC PALAEONTOLOGY

Family:
(enus:

COCCOLITHACEAE Kamptner, 1928,

Discolithus Kamptner ex Deflandre, 1952
Discolithus] sp.
Figs. 42-43,

Material: A complete coccolith, Slide No. N.L U. 99,
Horizon: Harudi Formation.

Description : Coccolith consists of a rounded disc
having a well-developed peripheral margin, Central
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Late Middle Eocene Calcareous Nannoplankton

FiGs, 42-80 (Captions on page 175)
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Fias, 1-41. Figs. 1-11. Cycealithus eapelagicas Beamlette and Riedel), 1,3, 6,9, 10, 11, transmitted Tiakg - 2 5
8, crysszl-vicnls; 4, 7, lony axis 45° to crossed-nicols,  Figs, 12-21, 25-27, Coccolithus pelagicus (walﬁﬂ ; N '] 2'
14, 16, 19, 25, 26, travim’tted light; 13, 15, 18, 21, 27, crossed-nlels; 17, 20, lorg axis 45° to ¢r. ss.f:{l-;l :t is,
Figs. 2324 Cpebaxzzitiing formosa {(Kanotner); 22, 24, transmitted light; 23, crossed-nicels. Fips :8“{*6' <g
Cuclolithells pakistanica Thq; 28, 30, 33, 38, crossed-n’cols; 29, 31, 32, 34-36, transmitted lig! t. %fgs :i?‘ 39‘
Cyclrzozeolithina sp. 37, transmitted lig'.t; 37, crossed-nicols; Figs, 4041, Discoaster aster Bramltte and Iii:dﬁl:
4), trasnittad light; 41, crossed-n.cols. '

F135.42-8). Figs. 4213, Discolithus] sp. 42, transmitted light: 43, crossed-nicols, Fige, 44-46, Discoaster ast. ¢
Bivnlette a1d Ried:l, teasmitted {ight. Figs. 45-50. Discoaster barbadiensis Tan S.n H k, transmiticd lig,!'e'
Fias, 51-53. Discotsrer d:3a1drei Branlstte anl Riedel, transmitted light, Figs. 59-63. Discoaster SOIPCREHSTS
Boamlstte 111 Riedal, trasmitted light.  Fig. 64, Discoarter trinus Stradner, transmitted ligl.t. Figs. €3, 79, 80;
Braar tlosp’rizra discul 1 Bramlette ani Riedel; 685, 80, transmitted ligl.f; 79 erossed-nicc Is. Firs. 06, 67. ’ Penin:a
puillit un Martini; 66, transmitted light: 67, crossed-nicols. Figs, 08-63, Micrantlolitlus crerule tus BromIetie
axd S dlivan; 68, trimitted lizht; 6D crossed-nicols, Figs, 70-71. Micrantholithus basquensis Martini, 70
tryvas~uitted lizht; 71, crassed-nicols,  Figs. 72-75, Micranthelithus oequalis Sullivan; 72, 74, transmittcd lig! t;
73, 73, erd>ssad-nicols.  Fig. 76, Discoarter binodosus Martini, transmitted light, Figs, 71-78, Braarudospl.aera
sp.; 77, transmitted light: 78, crossed-nicols,
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arsa contains either a depression cor an opening. In

crossdlawols s..ows strong birefringence. Diameter
11°2 .,

Fanily: BRAARUDOSPHAERACEAE Dsflandre,

1947

Braarudosphaera Deflandre, 1947
Braarwdosphaera sp,

Figs., 77-78.
Material : A peontalith, Slide No. N.L.U. 98.

Genus:

Horizon : Hairudi Formation,

wsoription  Poata’ith m~dium sized, pentagenal in
snade and consists of five subtriangular scgmonts,
T..e tip of one of the segmnts is prctruding cut, In
crossed-nicols s..ows strong birefringence, Diameter
11:2 g,
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EFFECT OF GAMMA TRRADIATION ON THE ACTIVITIES OF ADENOSINE TRIPHOSPHATASE
AND INORGANIC PYROPHOSPHATASE IN GRAM SEEDLINGS

VIJAY K. KHANNA anp N. MAHERCHANDANI
Department of Genetics, Haryana Agricultural University, Hissar

ABSTRACT
Sedling growth is inhibited by gammai-irraliation. The activities of mitechondrial adeno-
sine triy.ospaatase and inrganic pyro) ios) .atase from cell-free preparcation during early develop-
ment f see lling from jrra liated seeds are sigaifican:ly reduced, Somaz disturvans es in the biosynthet.¢
pat-wass in irradiated seeds at later stagzs possialy cause the production of insufficient amount of
enzymes w.ivh ia turn result in reduced growth and development of such plants.

INTRODUCTION

OST of the work on the effect of ionizing radia-

tions in various plants is concerned with the injury

that these radiations cause at the cytological level.

Further, the work to establish a correlation between

phenotypic effects and biochemical changes in the
irradiated organisms 1S scanty.

Yealy and Stone! reported that germination of Grand
Rapids lettuce seed was delayed by exposure to 100 kR
gamma-irradiation. lonizing radiations impaired mitosis
resulting in reduced growth23, Presowing treatment
w.t1 lower doses of gamma-irradiation (5 kR) stimu-
lated seedling growth and an increase in the respira-
tory rate®®, The respiratory quotient in irradiated
corn wheat and sorghum, after 5-80 kR treatments,
was lowered within 18 hours after beginninz of water
imbibition®. Metabolic processes like glycolysis and
oidative phosphorylationt-?, cytochrome oxidase and
catalase ac:ivities® were reported to be stimulated by
growth inhibiting doses of radiation.

The present work was undertaken to study the eflect
of gamma-irradiation on seedling growth and the

development of the activity of two enzymes inveolved
In energy metabolism of the cell, adenosine triphos-
phatase (ATPase, E.C. 3.6.13) and inorganic pyro-
phosphatase (PPase, E.C. 3.6.1.1), during germi-
nation in chickpea.

MATERIAL AND METHODS

Seeds of L 144, C 214 and Hima varictics of gram
(Cicer artetinum L.) were irTadiated at room temperature
with 5, 10, 20, 30 and 40 kR dose of gamma-
irradiation in gammacell 900 (BARC) at a dose rate
of 800 R per minute.

Germination and Growth

The seeds were soaked in 0:'2% mercuric chloride
solution for 10 minutes, washed thoroughly with distilled
water and germinated at 25° C in the dark on moistened
filter paper in petri plates, after removing the seed coat.
The seeds of variety L. 144 took longer to germinate.
Taking elongation of embryo-axis as the criterion, it
was found that the elongauon in L 144 after 72 hours
from removal of seed coat was comparable to that at
24 hours in the other two varieties., Thus the * first



