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ABSTRACT
A palacomagnetic polar wander curve relative to India is prepared for the past 1600-

1800 m.y. period. Comparison of this and

the corresponding
Gondwanaland assembled only about 800 m.y. ago.

Atrican curve suggests that
The palacomagnetic data thus suggest that

the history ot the global surtace since the middie Proterozoic times has been characterised by

the

existence of three supercontinents

during different

coochs—the Afro-American

supet -

continent till about 1000 my. ago, Gondwanaland trom late Proterozoic tiil late Mesozoic.,
and the Eurasian supercontinent since the Tertiary times,

1. INTRODUCTION

NCE crucial questicn 1n the postulaie of global

plate tectonics!'® is whether the large scale
plate motions, known to have occurred since the
jate Mesozoic, also took place in the older times,
The palacomagnetic evidence strongly supports this
possibiliiy3. The palacomagnetic data frcm Africa
and the South and North Americas, for nstance,
suggest that these three continents were joined
together 1n a single supercontinent until about
1000 m.y. agot. Since the Europein datad seem to
confradict the existence of Pangaea :1n the Pre-
cambrian times, the question now anses whezther
this Afrc-American assembly exisied as part of a
‘Greater (ondwanaland’ or as a separaie super-
continent. This 1s examined here from ths palaeo-
magnetic data for the entre Present-to-Proilerozoic
intetrval which are now available for India, sum-
mariszad below, Australia® 7, Africa¥’s and South
America¥.

2. THE BIRTH OF GONDWANALAND

The palacomagnetic poles obtained frem the
Indian rock formations are summarised in Table I
and the corresponding polar wander curve is shown
im Fig. 1. The Precambrian part of this is the
modification of an earlier? polar wandzr curve and
all the available data have been included. The
Phanerozoi¢ part of th:s curve i1s based on an
carlier summaryl? and incorporates the new datall
available since then. In view of the detailed
magneto-stratigraphic correlationsl2:13 and agreement
with the marine-magneticl4 and palaeoclimatic® 15
deductions, this can be considered to be a fairly
complcie polar wander curve for India for the past
1600 10 1800 my. duraticn.

The Phanerozoic pa'acomagnetic data from India
and the other Gondwanic continentss-10-16  gre
consistent with the Gondwanic reconstructions of
du Toitl™ and Smith and Hallaml8. These recon-
structions can therefore be used to study the older
palacomagnetic data fromn these continents.

Accord.ngiy. the Indian polar wander 8 recompuled
for the India-Africa assembly of the laiter recon-
siruction and compared w.th the corresponding Afci-
can® curve 1in Faig. 2. This comparison suggzsts

that Ind.a and Africa had nct assembled in their
early and middle Phanerozo.. Gondwanic pos tion
un’il about 750-800 m.y. ago.
Piper’st¥ c¢laim

Thesz data also fail

to support that the Precambnan

Fic. 1. Palacomagnetic polar wander (southi pole)
path for India, 1 : Siwalik redbeds ; 2-5 : Deccan
traps ; 67 ; Tirupathi and Satyavedu sancsiones ;
8-9 ;: Rajmahal and Syihet traps ; 10--13 : Pachmarhi.
Mangli, Parsora and Himgir sandstones; 14-16 :
Kamthi beds: 17 : Talchir series: 18: Speckled
sands:ones; 19: Salt Pszudomorph beds; 20:
Purple sandstonzs; 21-22 : Rewa and Bhander sedi-
ments ; 23 : Kondapalle charnockiles ; 24 : Malani

rhyolifes; 25: Mundwara complex: 26: Lower
Su'lavais; 27 : Ka'mur sandstones; 28: Upper
Pakhals; 29-30: Bh'ma sedim2nts: 31: Lower
Pakhals: 32-33: Cuddapah sediments; 34-35:
Lowr>r Vindhyans (BH.Q. and B.H.J.)); 36:
Visakhapa'nam chamockites-1; 37-38 : Horahelli

and Chitaldurg dykes; 39 : Visakhapatnam charno-
ckites-IT ; 40 : Gwalior lavas; 41 : Hyderabad dyke.
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palaeomagnetic data from the Gondwanic continents

favour Carey’s?® assembly

When the Australian data®? are alsc considered,
the above deduction is further confirmsd in corrcbo-
raijon of the earlier tentative conclusion??

of Gondwanaland.

times. As has

that
TABLE I

Synopsis of the Indian palaeomagnetic poles

—

been

Supercontinents Qver the Geological Times

stated

India, Africa and Australia came together in the
Gondwanic assembly only in the late Proterozoic
earlier, the palaco-
magnetic data also suggest that South America and
Africa were already joimned together at this timed.

Mean pole (south)
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Gaological interval and age Rock suites - - —
Latitude : Longitude
Tertiary Siwalik red becs and Deccan lavas 63°S 85°E
Late Cretaceous Deccan lavas and upper Genawana sediments 27°8S 1C6° E
Early Cretac20 as-Jurassic Rajymahal and Sylhet lavas 12°S 118° E
Permo- Triassic L ywer Gondwanas and Speckled sanditones 17°8 125°E
Parmo-Carboniferous Kemti and Talchir becs 27°N 132°E
Camorian-Late Proterozecic Salt Range and upper Vindhyan sediments 32° S 30°E
and Charnoci:ites
About 750 m.y. Malani rhvolites 78° S 225° k
950-1000 m.y. Mundwara complex 43° S 116° E
About 1100 m.y. I ower Sullavai scuiments 46° S 341° E
About 1150 m.y, Kaimur and ypper Pakhal sediments 81°S 204°
1200-1300 m.y. Bhima sec iments 68° S 172° E
About 1400 m.y, [Lower Pakhal, lower Cuddapah and lower 15° 8 165° &
Viadhyan sediments and Charncchites
163)-1800 m.y. Charnockites, dvkes and Gwalior lavas 37°8 346° E
.:i__.._.___‘a..'_‘ = =
e
=
== :'“,_..___ ‘\.\?
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The start of the
indic-Africa assembly

Fic. 2. Compariscn of the Tndian and African na'acomngnetic polar wander curves.
data, summarised in Fig. 1, recalculated for the India-Africa

i.e.. 58-9° clock-wise rolaticn of India, with resp ct

The Ereﬂk :D of
Gon dwancland
s -

The Indian
‘ assembly  of the Gondwunic  times,
o Africa, with the rotation pole at 28-9* N

42-2° E. The African polar wander curve 1 after Brock and Piperld,
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. AFRO-AMERICAN, GONDWANIC AND EURASIAN
SUPERCONTINENTS

The Gondwanic supercontinent ¢obviously resulted
from the type of convergent plate motions of which
Eurasia® =< <3 15 a latter-day example. The history
of Gondwanaland can thus be considered in three
stages : (i) the late Proterozoic formative stage of
convergent plate motions, (&) the approximately
700 m.y. long supercontinent stage. and (iir) the
late Mesozoic fragmentation stage of divergent plate
mouons. The inference drawn above suggests that
the Afro-American supercontinent$ fragmented, with
the separation of North America about 1000 m.y.
ago, long before the Gondwanic supercontinent
came into being. This s analogous to the later
(late Mesozoic) break-up of the latter which
preceded the formation of the Eurasian super-
continent, Another common feature of the three
supercontinents (Table II) 1s their crustal volume
(about 2-5 bhillion Km3).

the Geological Times

Current
Science

feature in the evolution of the global surface. It
will be quite interesting, therefore, to examine
whether the supercontinents should be considered
to be of interinsic importance in the framework of
the plate tectonics theory. Studying plate inter-
actions in terms of the Feynman graphs for electron-
photon  scattering in  quantum-electrodynamics
appears to be a promising attempt2t in this direc-
{on.

The concentrations of the continental crust in the
form of supercontinaznts. as suggested in the fore-
going, does not seem to be an exclusively terrestrial
phenomenon however. The Martian suorface?5, for
imstance, is also characterised by a similar feature,

.e., only one supercontinent of rather comparable
dimensions.
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TaBLE 11
Tervestrial supercontinents since middle Proterozoic

Crusta) volume®

Supercontinent and the Hemisphere Area
Geological Interval constituent continents occupied  (10°Km?) (10° Km?®)
Since Tertiary Eurasia | Northern 55 2:5
Europe, Siberia, China, India
and Arabia
Late Mesozoic-Late Gondwanaland _ Southern 74 2.6
Proterozoic South America, Africa, india,
Austraha and Antarctica
Till the close of middle Afro-America Southern 72 2-5

Proterozoic times, i.e.,
tlll about 1000 m.y. ago

Sy

North America

Africa, South America and

supercontinents.

The continental c¢oncentrations on much larger
scales also appear to have occurred in the geo-
logical past. The palaeomagnetic evidence3 suggests
that Pangaea, with a crustal volume of about 4
billion Km3. existed from the Silurian till the
Triassic times. This resulted from the merger of
Euramerican and Gondwan:c land-masses during this
period. In case Siberia indeed joined Europe in
the Permo-Triassi¢c3:22-23, then the Triassic Pangaea
must have had the maximum c¢rustal volume (about
4-5 billion Km?) amongst the supercontinents that
have existed on the global surface during the past
billion years. DPiper et al.t have also speculated on
the possibility of the concentration of all continental
crust in one large mass in the middle Proterozoic
times.

4. CONCLUSIONS

These observations suggest that the growth and
dispersal of the supercontinents have beenm a major

* Average crustal thickn_ess assumed about 45 Km for Eurasia and about 35 Km for the other two

stons. [ have also profited greatly from discussions
with Dr. §. M. Nagvi.
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THE ACTION OF CHLORPROMAZINE ON THE SKELETAL MUSCLE OF FROG

S. R. K. ACHARYA anp A. R. GOVINDA RAOQO~
Department of Pharmacology, 1.J.M. Medical College, Davangere 577004

ABSTRACT

The action of Chlorpromazine on the skeletal muscle of frog when tested under Gaddum
superfusmr} technique was found to be (1) an anticholinergic effect in small doses and (2) a
spasmogenic effect in large doses, this spasmogenic effect was not blocked by curare.

INTRODUCTION

HLORPROMAZINE (CPZ) is one of the
phenothiazine derivatives widely used in
psychiatry and also m the treatment of spastic
conditions. The untoward effects of this drug
include parkinsonian like symptoms and dyskinetic
symptoms which may be mistaken for tetanus,
meningitis, poliomyelitis, etc. These symptoms
are explained as the effect of the drug on the
extrapyramydal system. This work was taken up
to find the eftect of graded concentration of CPZ on
the skeletal muscle.

MATERIALS AND METHOD

Experiments were carried out on the skeletal
muscle of frog Raena tigrina vnder Gaddum super-
fusion technique$5. The ringer solution prepared
according to Burn J. H. (1952) was used. The
contractions were recorded on a slow moving
smoked drum. Acetylcholine chloride (ACH) was
used as an agonist in a dose of 1-2 mcg.

CPZ dissolved in distilled water was used in
doses of 0-1, 1, 10, 100 ng? and 1, 10 apnd 100 mcg

* Former Professor and Head of the Department,

in 0:1ml volume. The effect of CPZ in higher
doses hke 100 m¢cg and above were recorded on a
stopped drum. In these experiments ACH was not
used as an agomst, and they were repeated 1n
potassium-free, calcium-free, sodwum-free ringer
solution and the solution containing twice the con-
centration of potassium ion. Tubocurarine
10 mg/ml was used as a blocking agent.

All drugs were dropped from a tuberculine
syringe along with ringer solution. The contrac-
tions due to ACH were recorded for 20 seconds.
After obtaining a set of submaximal contractions
due to ACH, the CPZ was dropped fotlowed by
ACH after 20 seconds. The inhibition or potentia-
tion of ACH induced coatractions by CPZ was
expressed as the height of contraction in mm.

RESULTS

The effects of CPZ on skeletal
grouped under three headings.

1. Anticholinergic action in doses of 0-1ng to
I0meg (Fig. 1).

2. Potentiation of ACH induced contraction n
0:1ng and 1 ng.

3. A spasmogenic action at 100 mcg and above
(Fig. 2},

muscle can be



