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IN the Geology Section of the recent Jubilee
Session of the Indian Science Congress

presided over by the eminent Indian geologist
Mr. D. N. Wadia of the Geological Survey of
India, many important papers were read and
valuable discussions held, dealing with several
aspects of modern geology. There was a large
and representative gathering of geologists in-
cluding Professors of Geology from almost all
the Indian Universities, and Officers of the
Geological Surveys in various parts of India.
There were also present some of the foremast
aeologists from abroad, as part of the foreign
delegation, such as Prof. P. G. H. Boswell,
0.B.E., D.SC., F.R.S., Professor of Geology, Imperial
College of Science and Technology, lLondon,
Pr. A. L. du Toti, D.8e., F.¢.8., Consulting Geo-
logist of Johanneshurg, 8. Africa. Pirof. W. G,
Fearnsides, r.a.s., Prof. of Geology in the Uni-
versity of Sheffield, Sir L. L. Fermor, 0.B.E,
D.s¢., F.R.S,, Former Director of the Geological
Survey of India, Prof. W. T. Gordon, ».s¢.,
Professor of Geology inthe King’s Cellege. Liondon,
Prof. . K. Morris, Ph.D., Professor of Geology,
Massachusetts Institute of lTechnology. Mass,,
U.8.A., and Prof. H. H. Read. D.sc., Prof. of
Geology in the University of Liverpool. The
visiting geologists took a keen interest in the
papers presented, and participated freely in the
discussions, thus contributing to make the pro-
ceedings lively, useful and stimulating. The
following is a brief account of some af the dig-
cussions and symposia held during the session.

CHRONOLOGICAL TESTIMONY OF FoOssI,
PLANTS AND ANIMAILS,

{Inder the joint auspices of the sections of Geo-
logy and Botany, a symposium on ' Discre-
pancies between the chronological testimony of
fossil plants and animals ”’ was held on Tuesday,
4th  Jaruary 1938. Dr. A. L. du Toit, the
well-known geologist of S. Africa, presided,

Prof. B. Sahni [(Lucknow) in opening the
discussion referred to the increasingly important
part played by fossil plants in the age determi-
nation of strata, and said that the apparent
discrepancies betwecen the chronological testi-
roony of fossil plants and amnimals were mostly
of our own creation—due to such factors as
incorrect identification of [ossils, the absence
of sufficiently detailed and accurate observa-
tions in the field, etc. TIn all cases where
stratigraphical position of a bed has been accu-
rately noted in the field, and where the fossil
p]ants and animals collected from that p&-’r‘f.i-
cular horizon have been investigated correctly,
no discrepancy is ever noticed between their
chronological testirnony. In support of  his
conclusions, Prof. Sahni referred to a number of
cases in Indian stratigraphy where there was
supposed to be a discrepancy between the
chronological testimony of fossil plants and
animals, and after examining in detail the
svidence in each case, showed how recent and
more definite studies of the fossila and their
exact position in the bed from which they have
come, have made it clear that there is really no
discrepancy of any kind. In fact it is not likely
that a real discrepancy can ever exist, between

the chronological testimony of fossil plants and
animals,

Mr. D. N. Wadig (Calcutia) referred to four
instances in India where there appeared to be a
discrepancy in the testimony of fossil planta
and animals—(1) the Po senes of Spiti Hima-
lavas, (2) the agglomeratic slate series of Kashmir,
(3) the Gondwanas of the East Coast, and (4)
the Deccan inter-trappean beds, Of these, he
gaid, that except in the case of (3), the dis-
crepancies were of munor significance, and can
probably bhe accounted for as due to varyiug
conditions of sedimentation, lLad preservation,
etc. In some cases, a real discrepancy may
arise due to a lag in the rate of evolation of
plants and ammals 2 widely soparated areas.
He was of opinion 1Y at <tratigraphic data care-
filly collecte? in the field, should be given prime
importance in dealing with all such cases of
discrepant testimony.

Dr. M. . Sahnt (Caleutta) supported the view
that there are no real discrepancies befween
the evidence of the plant and animal fossile,
Detarled work has shown that the apparent dis-
crepancies are merely due to such factors as
{r} 1mperfection of the geological record, (b)
misinterpretation of this record because of in-
sufficient data, (¢) Incorrect determination of
fossils, (d) conclusions drawn from purely geo-
logical evidence in the absence of fossils, and
(¢) even inadvertent mixing of fossil-collections,
fromm  different barvizans., He  amphified  and
substantiated these points with reference to
three important formations in India where such
discrepancics are supposed to exist: (1) the
Deccan trap, (1) the Gondwana rocks. and (iii)
the I’o series; and showed that the alleged dis-
crepancy in each case may be explained, as due
to one or the other of the above factors. Dealing
with the question—do faunas and floras evolve
at different rates P—Dr, Sahnt was of the opinion
that to suggest that marine animals evolved
more rapidly than plants owing to differcnces
in environment and organi¢c structure, and so
gave rise to discrepancies Was not albogether
justified by facts,

Dr. A. L. du Toil (8. Africa) in concluding
the proceedings, pointed out that the apparent
discrepancies in the dating of formations by
means of their respective marine and terrestrial
fossils can be ascribed to a number of factors
such as, for instance, (1) the uncertainties
pertaining to the geological system—boundariey
either locally or regionally, whereby correlation-
errors are introduced, (2} evolutionary changes
during migration along extended paths whereby
widely parted faunas could become *homotaxial’
instead of synchronous, correspondences in stratal
succession not necessarily implying contempora-
neity in deposition, and (3) climatic, oceano-
graphic, orogenic and other influences that have
affected in different degrees or senses the life of
the seas and lands, aml impressed theniselves
differently on the marine and terrestrial biota.
He particularly stressed on another vital factor,
viz., continental drift. He pointed out how
there was probably a creeping of the condensed
land magses of Laurasia and Gondwana, over a
revolving core, on the whole southwards during
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the TDevonian and Carboniferous, when the
motion became reversed with some anti-
clockwise rotation as well. Thus arose a pro-
gressive shift across the face of the earth of the
main climatic zones, and the pirogress of such
a climatic “wave’’ would naturally result in
changes of biological environment, and therefore
of evolutionary influences. He concluded by
saying that although the marine fossils would
generally constitute a fairly consistent geological
clock, pal®xo-botanists should have no hesita-
tion 1n stressing the plant evidence, should the
latter be weighty, although at the moment,
their conclusion may be at vamance with that
drawn from the associated marine faunas.

Several other wvaluable contributions were
received for this symposium by such cminent
geologists and palacontologists as Prof. W. Gothan
(Berlm), Dr. T. W. Stanton (Washington},
Prof. T'. D, A. Cockerell (('olorado), Prof. E. W,
Berry (Baltimore). Prof. H. (. Sze (Nanking)
and Dr. A, B. Walkolmm {(Sydney)}; but m the
absence of the authors, these communications
had to be taken as read.

BouNpaRY FAULT:S IN THE SUB-HIMATLAYAS,

*“ The Significance of Boundary Fatlts in the
Sub-Himalavas.” was the subject of an interest-
inry discussion held on Wednesday, 5th January,
under the presidentship of Mr. D). N. Wadia
of the Geological Surtvey of Ina.

Mr. P. Fvans ( lssqm) referred to the hypo-
thesis developed by Middlemuss following up a
suggestion of Medlicott. which postulates that
the faults within the tertiary strip of the sub-
Himalayas are ‘° boundary faults ' marking very
closely the original hutits of deposition of the
suceessive groups.  This conception of * boundary
faulls’ 1s <till accepted as the orthodox inter-
pretation of the structure and stratigraphy of
the sub-Himalayvan zone. But the recent
detalled mapping in Assam has shown that the
Disang thrust fault of the Naga llills 1s not a
south-eastern limit of deposition as suggested
by the ‘ boundary fault ' hypothesis. This and
some other considerafions seem to point tothe
need for the re-examination of the evidence on
which the hiypothesis is based. An alternative
explanation which may be offered is that the
faults are 1n the main of post-miocene age, largely
contempotaneous. and have no close connection
with the limits of deposition of the eacene and
miocene beds. The object of the discussion 18
to consider the evidence for and agaimst these
two explanations, and it seems impossible to

obtain aovv c¢lear picture of the Himalayan
mountain-building movements until =uch a

fundamental contradiction 1= resolved.

Mr. D. N. WWodiu (p”IFH”«(J) galcl that ZeO-
tectorie wonrk in the TPunjab sub-Jlimalavas
helped to define the real houndary of the Hima-
Iavas. t.e.. the himit of the geo-syvnclinal deposits
:m'”mnr-;,, the epi-continental and fluviatie deposits
aid down on the marginal foreland., and which

have been involved in the later subsidiary
phases of upheavals. This boundary is a well-
defined  theuot-plane, and the term ° main

boundary fault ’ applied to this tault, is clearly
mispomer. South of this thrust-plane are a
system of more or less parallel reversed faults

which appear to be true ‘ boundary faults’ as
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conceived by Medlicott and Middlemiss. and
these are highly characte istic of the Punjab,
Kumaon, and Garhwal Siwaiiks. At the western
and easterm ends of the Himalavan arc, the
characteristics of the bhecundary faults change,
and they ccase fo be original limits of deposi-
tion markine the southward:y advancing foot
of tlie Himalavas at {he successive uplifts. The
old conreption that the faults mark cliff faces of
the southern front of the Himalayas, against
which piles of sub-montane sediments were laid
down, could only be true in a very limited and
general sense at the most typical localities,

Prof. P, . H. Boswell (London) agreed with
the views expressed by Mr. Evans and doubted
whether any - boundary faults’ of the kind
concelved by Medlicott and Middlemiss, ever
existed in Tndia or elsewhere; for instance, he
said that such a term was mnever used in de-
seribing the structure of the Alps. He did not
think that these faults had anything to do with
the original hmmts of deposition.

Prof. F. K. Morris (U.8.4.) also concurred
with Mr. Evans. and Prof. Boswell, and said
that there is no reason to believe that these
faults in the sub-Himalayas mark the original
lituits of deposition of successive beds, as implied
by the term ‘ boundary fault’ used by Indian
geologists.

Siwr L. L. Fermor said that the term ‘boundary
fault ° had better be used im the more general
sense as merely indicating a fault that forms the
“ boundarv’' of a formation, without implying
any 1dea of its indicating an original limit of
deposition.

THE ORIGIN OF PBANDED GNEISSES.

A symposium on this subject was held on
Friday, the 7th January, under the Chairman-
ship of My, D. N. Wadia, President of the
Geology Section.

Mr. B. Ramg Rao (Bangalore) opened the
discussion and gave a brief account of the several
types of banded gneisses recognised in Mysore,
These., he =aid. may he broadly classified into
3 divisions : (1) banded ortho-gneisses. (2) banded
para-gneisses, and (3) banded composite gneisses,
In group (1), the banding is due to several causes
suchk as the parallel orientation of coloured
minerals in deformed granitic rocks, the acid
injection along the planes of weakness of the
hornblende schists, incorporations of streaks and
strincers of the dark hornblende schists in the
gramitic rocks, ete. Under group (2) there are
rocks like the sillimanite-cordierite-gneiss, and
the kvanite-sillimmanite-gneiss, where the handiny
is due to the crystallisation of different layers
of original sediments. Among (3) the banded
composite gneisses. may be mentioned certain
garnetiferous rmaceous gneisses and cordierite-
hypersthene-gneisses where the banding 1s seen
to be lue to ht-par-lit injections of acid veins
in the original <ediments.

Dr. M., S§. Krishnan (Caleutta) referced to the
banded gneisses observed in the Gangpur-
Ranchi area of Chota Nagpur, and said that
there were vhree types of these, »z., biotite-
gneiss, calec-gpneiss, and amphibolite-gnelss, In
all of which the lighter bands were of aplitic or
granitic material injiected into the rocks in lit-
par-lit farhion. He drew the attention of the
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honse to the recent experimental work of
Goranson (of the Geophysical Laboratory, Wash-
ington) which shows that pegmatite and aplite
crystaliise within a temperature range of 700° to
500° C. and quartz veins at still lower tempera-
tures. Thus granitic magmas at a depth of a
few kilometers can be expected to give sufficient
residual fhuds to soak or to penetrate porous and
cchistore rocks in their neighbourhood, and zive
rige to granitization and banding.

Mr. L. 8. Krishna Murthi, Dr. C. Mahadevan,
and Mr. Syed Kozim (Huyderubad-Decean) in a
joint: conimunication gave an account of the
banded gneisses they had studied in Raichur
and GCulburgn Districts, and =aid v1hat the
banding in these gneisses may be classed under
two heads:—(1) banding in the grey <eries
producerd by aplitic and pegmatitic phases of
the same sereg. and from injections of the pink
series and (2) banding in both the orey and the
pink series, produced by long runs of basic rocks,
as seen in the contact zones of the schists and
gneisses.

Prof. H. H. Read (Lwerpool) put fcrward the
view that all the banding in the gneisses and
such other rocks is inherited from the original
country rock, which itsell already had some
kind of banding ; and chat thi< original banling
had, to a great extent, determincd and controlled
the nature of the banding in the deiived gneisses,
Often it is a case of an original sedimentary
banding being reproduced in the mctamorphic
gneiss. He said he was not particularly happy
about the term ¢ injection gneiss ’ since. in a way,
the bterm. begs the aquestion. "The 1lea of hit-
par-lit intection. he said, is really applicable oxrly
n very few cases of rocks formed undir very
special conditions ; and be did not believe that
in any of the banded gneisses referred to bi the
previous speakers, there was a true case of
banding due to injection of acid igneous material
through basic rocks like hornblende schist : they
appeared to him fo be all due to the i1gneous
metasomatism of an original already banded rock.

Prof. F. K. Morris (U.§5.4.) from his know-
ledge of such banded rocks in America, and also
parts of India, agreed entirely with the views
of Prof. Read, and said that the terin * lit-par-
lit injection’ had better be altogether abhandoned ;
and similarly also even the term ' injection’.
The entire process involved may appropriately
be called ¢ guided replacement’., He then
referred to certain aspects of ‘metamorphism’
and showed how gstarting form shale, it was
possible to derive schists, banded gneisses and
aven granites,

Dr. A. L. du Toit (K. Afrira) supported the
views of Prof. Read and said that the idea of
replacement in the production of banded gneigses
je  being more and wmore recognised. 'The
present orthodox mnomenclature in  describ-
ing these banded rocks should be abandon-
ed, and we must also cease to think that
high pressure was responsibie for producing
handing and contortion. The change from a
gsedimentary bed to a banded gneiss could be
effected at a fairly low temperature and a

relatively low depth.
PrE-CAMBRIAN SEDIMENTATION,
An interesting symposium on ‘¢ Pre-(‘ambrian
Sedimeuntation’ was held on Sunday, 9th January,
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Mr. D. N. Wadia, President of the
Section, was in the chair.

Str L. L. Fermor in opening the symposium,
sajd that the term ‘ Pre-Cambrian’ in such a
digscussion must be used in the more general
sense s0 as to include all the period of time
before the deposition of the C(ambrian strata.
He gave a brief review of the pre-Cambrman rocks
of India. and drew pointed attention to some
of the speeial features noticed among these
formations, for manv of which, he said, satis-
factory explanations have yet to be puf forward.

Prof. L. Rama Rao (Bangalore)l discussed a
few aspects of pre-Cambrian sedimentation in
general. After poinlmg out a number of facts
which one has to remember m discussing any
aspect of pre-Cambrian geology. he said that
in the study of pre-Cambnan sedimentation,
three questions naturally come up for consi-
deration : {1) what was the appearance of the
face of the carth al the beginning of geological
history ; was there a worll sea encompassing
the whole earth., or were there, as now. conti-
nental blocks and sundering oceans ? (n) was
the character and composition of these primeval
aceans, and of the atmosphere under whielh they
lay. the same as it is now ; and were the processes
of sedimentation, chemical. mechanical and
organic, ~imilar to those of the present day?
and (11) what part. if any. did life play in the
building up of these ancient rocks: In dealing
with the second question, he discussed how far
a rigid adherence to the doctiimne of uniformi-
tartamism 1s reasonable or helpful wn interpreting
the past history of the earth during this prolonged
period of remote antiquity covered by the pre-
Cambrian. Regarding question (in1), he said that,
taking into account all considerations, there
seems to be no doubt that many more forms of
life flourished in the pre-Cambrian period than
the actual fossil record indicates. The pre-
Canmktrman seas 1mrust have been teenming witly
life of a kind which could never he prescised in
the fossil cornddition, but nevertheless played
an important par{ in initiating «nd directing
the course of contermporarvy sedimeontation,

Mr., B. FEamu Rao (Bangalore) talking about
the main features of sedimentation of the
Archean times as esemplified in the Dharwar
rocks of South India, said that the process of sedi-
mentation of this extensive era may be con-
sidered under three yeriods: (1) the oldest
period when there was a dominance of vulcanism
withh hardly any sedimentation: the few prob-
able sediments are of the nature of chemical
depositions—mainly siliceous; (2) during the
second period, there are evidences of there having
existed meleoric conditions, more or less similav
to those of the present day; there was still a
considerable amount of chemical deposition.
lime, iron and silica being the common produets
of precipitation ; (3) tlis last period indicates
conditions of scdimentation not w*r?r different
from what are commonly seen at the present
day ; the dicintegrated products of rocks were
fransported, sorte:d,  and  deposited  like the
present-day sedimoents,

Dr. M. N, Arishnan (Cudewli) satd that, of
the sedimentary types in  the pre-Cambrians,
t he iton formations and the manganiferows rocks
are peculiar in that lhe'r deposition has not

Geology
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been repeated in fater ages to a similar exient
or magnitude After g'ving a bLrief account of
the pature and distribution of these deposite in
India, he said that trough iron and manganese
occur in iose associavion 'n rocks and munerals,
on going into solution, they tend to be segre-
gated duting dcposition —the abundance of
oxygen determining whether carbonates or oxides
will be deposited.

Prof. H. H. Read (Liverpool) believed that the
conditions of pre-Cambrian sediminbation were
more or less the same as those o later times,
and saw no reason to appeal tu anvy ‘ non-uniformi-
tarian ’ principle, He said that almost all the
rock types of the pre-Cambiian period are
matchable amiong post-Cambrian formatinns,
except the blogenie rocks of the lutter,

Prof. P. G. H. BRoswell (London) said that
according Lo bhe idea of uviformitarianism as
modified by Sollas, it is possible that the dyvna-
mical agents, though they have never varied
in kind, may have still varied in the intensitv of
their acvion doring former geological peviads ;
and this will probahly scrve to explain all aspects
even of pee-Cambrian gevlogv. Talking of the
limestones, he said that in the.r formuation, it
i1s often very -ifficalt o draw a line between
chemical precipitation and orgamc origin—the
two agencies were so  closely infermixed. I%
is quite probable that life plaved quite an impor-
tant part 1n their deposition. The 1ron orves,
which form such a unigue feature of he pre-
Cambrian in manyv parts of the earth, very
probahly owe their orvigin to the action of

The Tenth Conference of the Indian Mathematical Sociely
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bacteria. Algze and bacteria were the two
groups of primitive life which seem to have
piayed a large part in pre-Cambrian sedimenta-
tion. He thought a spectroscopic analysis of
pre-Cambrian graphites may throw some light
on their origin.

Prof. W. G Fearpsides (Sheffield said that in
reviewing earth history in general, it will be seen
that each major formation has some particular
type of rock constituting its specialitv. In the
case of the pre-Cambrian, the iran orcs occupy
this position. These must have been formed
tﬁ_ne Lo a pecndiar combination of special condi-

jons.

Prof. ¥, K. Morris (U.S8.4.) talking of the Life
of the pre-Cambrian, said that the highly organised
character of Cambrian life makes it absolutefy
necessary to bzhieve in a long process of evolu-
tion of pre-Cambrian life from the primitive
unicellular condition to the C(Cambrian stago.
We should also realise that {he protozoan cell
itself 15 really not so simple and primitive a
structure as it 18 commonly beliecved to be:
it 1s a most complicated structure, and must
itscif have been derived as a result of an egually
long process nf evolution from much smaller
and sumpler specks of life which may be termed
" moleculobiontia’. There is no doubt that the
pre-Cambrian seas were literally tereming witn
life which musl have plaved a large part in the
formation of eontemporaneous marine deposits.

1. Bama Rao.

The Tenth Conference of the Indian Mathematical Society.

THE Tenth Conference of the Indian Mathe-

matical Society was held at Tucknow
under the auspices of the Lucknow University
on the 156th, 16th and 17th of March 1938.
Dr. R. I>. Paranjpye, the Vice-Chancellor of the
Lucknow University, seried also in two other
capacities as the Chairman of the Reception
Committee and as the President of the Indian
Mathematical Sortety. In his welcome address,
Dr. Paranjpve rveferred to the good and con-
tinually eunlarging sphere of work done by the
members of the Society, and laid emphasis on
the need for a detailed scheme nf work regarding
the Histoty of Mathematics in India. IHe pointed
out that the Indian Mathematical Society was
pre-eminently fitted to make authoritative
investigations 1n this field. and suggested that
the Society should immediately set to work
wn this divection.

The Conference was declared open by the
Hon'ble AMr. Goving Vallabh Pant, Premier of
the United Provinces. in an ertempore and
exceedingly humorous speech, in the course of
which he referred to the outstanding contribu-
tions of early Indian Mathematicians, such as
the introduction of the decimal system. The
Premier expressed the hope that the holding
of the present C(onference of the Society at
Lucknow would serve as a stimulus to the pro-
gress of mathematical research in the TU.D,

Dr. R. Vaidyanathaswamy of the Madras
University, then delivered the Presidential Address

on the' Philosophical Foundations of Mathematics’.
A full text of his address will appear in the
Malhematies Student in due course.

About forty papers dealing with diverse
mathematical topics were presented to the
Conference, and many of them elicited unseful
discussions on the subject. Besides these, a
symposium was held on the ¢ Relative Merits of
Einstein’s and Sulaiman’s Theories of Gravita-
tion,” the symposium being led by Sir Shah
Sulaiman, Prof. Narlikar and Prof. A. . Banerjee.
There was also a brief address by Prof. Vijaya-
rachavan on Tauberian Theorems.

There was also a brief discussion as regards
methods of teaching mathematics. Finally, as
regards the systematisation of research on the
history of mathematical development in India,
a Select Committee was constituted to draw up
a report to be submitted to the Committee of
the Indian Mathematical Society.

Three popular lectures, meant for the general
public, were delivered : * The Theories of Gravi-
tation,”” hy Sir Shah Sulaiman; ‘‘° Stars and
(Galaxies,”” hy Prof. A, C. Banerjee; " Properties
of Numbers,” by Prof. . Vijayaraghavan.

The Conference was attended by delegates
from almost all parts of India. The success of
the Conference was due to the enthusiasm ol
Dr. R. P, Paranjpye, assisted by Prof. Strang,
Dr. A. N, Singh and a band of energetic voluu-
teers,



