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hoped ithat the terms of reference to the

Committee, when estabhished, will be sufii-
ciently wide and elastic, s0 a8 to permit an
exhaustive enquiry being undertaken. Those
who have actaally done research on {ish and
fisheries in India are few, and we have no
doubt that the wealth of knowtedge and ex-
perience accumulated by individual scientists

Jra—

will he found invaluable in conducting the
enquiry by the Committee. We confidently
hope that sufficient room will be found for
experts on this proposed Committee whose
proceedings will be followed with earnestness
by the pnblic, whose interest in the develop-
iment of the food resources of the country is
manifestly incieasing.

Some Recent Advances in Indian Geology.™

By W. . Waest,
Geological Survey of India.

3. The Geology of the Himalaya.

URING the past ten years or so consi-
derable progress has been made in our
knowledge of the geology of the Hinalaya,
which has only served to show how compl-
cated is the geology of this great range and
how great is our ignorance of 168 real
structure. During this period woik by the
Geological Survey of India has mainly heen
concentrated i two areas, the Nortlhi-West
Himalaya in Hazara and Kashmir, and the
Simia hills around Simla and Chakrata;
while in addition there have been several
foreign expeditions to the Karakoram and
neighbouring traects beyond the Himwalaya
which have added something to our know-
ledge of the geology of those parts. Thug
in spite of large blanks still existing on the
geological map of the Himalaya, largely
accounted for by the inaccessibility of
Nepal, the accumularing resuits of steady
mapping are gradually providing a sure
foundation on which may ultimately be
built a complete synthesis of Himalayan
geology. Theories of mountamn structure
based on our present incomplete knowledge
of even one section of the Himalaya must
necessarily be largely specularive. They
arrive almost by every mull, and are fre-
quently advanced by those whose acquaint-
ance with Himalayan geology is by no
means extensive. Perhaps of no part of
Indian geology c¢an one more truly say
that the more one knows of it the more
one realises how little one knows. The
present policy of the Geglogical Survey Is
to concentrate its small available resources
on two sections of the IMimalaya, as stated
above, in the belief that a sustained attack

* Published with the permission of the Director,
Geological Suevey of India,
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on these two selected areas will yield more
valuable knowledge of the genlogical strne-
ture of the Himalaya as a whole than a
larger number of smaller investigations
spreadd over a wider area. The sammary
that follows, therefore, deals mostly with
these two areas. In compiling it the writer
18 indebted to his colleague My, J, B, Auden
for many fruitful discussions on the prob-
lems raised therein.

Tae NORTH-WEST HIMALAYA,

The most striking featnre in the orogeny
of the North-West IHimalaya i3 the way the
strike of the mountains, after following an
arcnate D.W.—N W, direction for over 1,200
miles from Assam to Kashmir, malkes a
grcat bend in Hazara, rapidly curving round
throogh an E.—W, to a N.—S. direction, and
producing thereby a great re-enirant angle
in the alignmeunt of the mountains between
Abbottabad on the South-\West and the
Kashmir valley on the North-iast, This
bend is seen not only in the frontal ranges
bordering the Indo-Gangetic allavium, but
is Tepeated in eacl) successive range north-
wards, culminating in the Pamue massif,
Even this great mass shows the same trend
lines, which are south-west on the west,
equatorial through the Pamirs, and south-
east on the east side, as first determined
by D. L, Ivanow and subsejuently con-
firmed by Sir Henry Hayden.' As regards
the origin of this [eature, it had previously
been supposed by B. Suess in his great
work *Das Autlitz der IZrde’ that the rapid
change in the atrike of the mountaing was
duo to the meeting at an oblique angle of
two mountain systems, tho Himalayan and
the Ilindu ICush,” Jor this line of meoting

Y Ree, (deal, Surv, ITnd., 1918, 48, 271.
& The Face of the Karth, 1904, 1, 4292,
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Suess used the term ‘schaarung’ which
was translated by Sollas as ‘syntaxis ’.
The following quotation from the English
edition gives his conclusions:

¢« Tike two shallow streams of lava, or two
flows of slag ruoning side by side, the waves of
which as thev cool come into syntaxis against
a long line, now fusing completely together, now
encroaching on ome aunother, so the chains of the
Himalaya meet those of the Hindu Kush. *’
He especially emphasised, however, the
essential unity of the movements, and the
unity of structure of the whole. Qnite
recently D. N. Wadia’s work In the more
southern portion of this syntaxial area has
shown that both from a structural as well
a8 from a stratigraphical point of view
there is a complete continuity of Himalayan
geology around this re-entrant, at any rate
on its sonthern border, the structure and
stratigraphy on the Hazara side of the
gsyntaxis being the mirror image of the
structure and stratigraphy on the IKashmir
side, as originally pointed out by Middle-
miss.® Instead, therefore, of two directions
of mountain movement having converged
upon Hazara. the Ilinda Kush from the
porth-west and the Himalaya from the
north-east, as envisaged by Suess, Ivadia
concludes that there has been a single
Himalayan movement from the north wlhich
has come up against some underground
obstacle around which it has been forced
to diverge. It 1s suggested by him that a
tongue of the ancient and stable peninsular
rocks extends upto the north-west beneath
a covering of Kainozoic rocks, and that
this has formed the obstacle to the folding
movement coming from the north, so that
the original north and south direction of
movement has been resolved mto a N.E. —
S. W, direction in Kashmir, and a N.W.—
S.E. direction in Hazara.  There still.
however, remains the difficnlty of explain-
ing how the W.S.W. to E.N.E. direction
of overtlirust which is found on the south-
west side of the syntaxis, in the neighbour-
hood of Garhi Habibulla, can have origi-
nated in a2 movement cowming from the
north. This latter problem was discussed
briefly by J. W. Gregory, who suggested
that the older supposed ¢ Altaid’® mass of
the Safed Koh in the country west of
Peshawar may have been responsible for
this bacKkward movement.? Recently D.

3 Ree. Gedl. Surv. Ind., 1931, 65, 189 and op. ¢ii.,
1911, 41, 136-7.

* The Stryclyre of Asia, 1929, 12,

T

Muschketofl has suggested that this * Fhelum
wedge', as he calls the undergronnd
obstacle, has been a tectonic feature of
importance since Caledonian times, and
has been responsible for a number of abnor-
malities such a8 the N.N.W.—8.8.12. direc-
tion of the Ferghana range, which although
of Kainozoic age runs ab right angies to
the main Himalayan trend lines on either
side.” A complete understanding of the
origin of this great orogenic feature will
probably have to await further information
concerning the siructure of the Hindu Kush,
the Karakoram, the Pamirs, and the country
north of the Pamirs.

In that part of the syntaxial area investi-
gated by Wadia, three structural elements
are defined: (1) a ‘ foreland ’ consisting of
a great thickness of moderately folded
Murree (Miocene) rocks, overlying the sup-
posed tongue of Peninsular India; (2) a belt
of autochthonous rocks thrust (the Murree
thriust) against the foreland of DMuarrees,
comprising rocks ranging in age from Car-
boniferons to Focene, but consisting essen-
tially of a recumbent fold of Kocene rocks,
with a core of Panjal trap:; and (3) a ‘nappe’
zone ol central thimalayan rocky, which has
travelled far along a nearly horizontal thrust
plane (the Panjal thrust), so as to lie with
marked discordance sometimes upon the
rocks of the autochthonons zone and some-
times directly on the rocks of the foreland.
This IKashimir ‘ nappe . as Wadia calls it, is
composed, in the syntaxial area, mostly of
Dogra (=Attock) slates and the Sailkhala
series (=Jutogh series of the Simla hills).
The formcer are thought to be lowest Camb-
rian or older, and the latter Archaxan (see
table below), the whole ‘ nappe’ being the
oldest part of the Himalayan geosyncline
which has been overfolded and travelled
along a thrust plane many miles {rom its
original place of deposition. To the east of
the syutaxial area, and Iying upon the top
of the ‘nappe in the form of a synclinal
basin, and forming the Shamsh Abarl moun-
tains, there occurs a thick seguence of
Palieozoic rocks, including Lower Pal®o-
zoic, Devonian (Muth quartzite), Panjal
voleanic vocks and Trias. The well-known
Kashmir basin of sedimentary rocks oceupies
a very similar position further east. In his
most recent paper Wadia has described the
sequence in this north-west part of Kashmir

5 Sixteenth Internit. Geol. Congr. Wash., Abstract
of Papers, 1833,
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State.® It differs from the sequence worked
out by Middlemiss in south-east, Kashmir in
two ways: (1) it shows & full development
of the Cambrian with a good trilobite fauna ;
(27 it meindes an extensive mid-Paleoznic
unconformity, there being a gap between
the top of the Silurian and the middle of
the Carboniferous, which is not found in the
rest of Kashmir or in Spiti. This new
work is also of interest in showing a passage
from the unfossiliferous slate Series up into
beds bearing annelids and other organic
remains, and of these up into beds contain-
ing ftrilobites and brachiopods of Middle
Cambrian affinities. According to F. R. C.
Reed, ‘‘ nearly all the species are new, while
there 1s little reseroblance to the faunas of
corresponding age in the Central Himalaya
or northern China. ... The Cambrian of
the Salt range has quite a different assem-
blage of Tossils.” 1t geems likely, therelore,
that the Dogra Slates, which underlie these
beds, are lower Cambrian or Purana in age.
But until fossils have been found in actual
Attock, Dogra, or Simla Slates, the age of
these rocks must remain in doubt,

Before leaving this area mention must be
made of the finding by Wadia of scratehed
houlders in the Tanakki conglomerate near
Abbottabad, where it underlies the Infry.
Trias limestone.” This find, together with
his further observation that the Infra.TPrias
limestone is inierbedded with the Agglo-
meratic Slate in North Hazara, adds inrther
strength to the contention, first made by
R. D. Oldham, that this conglomerate or
boulder bed 18 homotaxial with the Talehir
glacial boulder bed, and therefore Upper
Carboniferous 1n age.*®

An important paper recently published on
the geclogy of Kashmir deals with the
researches of €. S. Middlemiss and H. 8.
Bion on the Agglomeratic Slate series and the
Pan)al Trap, work that was in progress at
the time of the outbreak of the freat War.?
The Agglomeratic Slate serles oceurs lying
immedtately below the great scries of bedded
basic lavas known as the Panjal Trap, up
into which it appears to pass by interbed-
ding. These two series, over mnost of the
area, keep 1o an horizon between the Middle
Carboniferous and the Perrnian, that i to
say at the junction of the Dravidian and

—— i,

8 Rec, Genl. Surv, Ind., 1928, 68, 121,
7 Op. c¢it., 1929, 82, 153,

8 (p. cit., 1930, 63, 130,

¥ Pdl, Ind., N. 8, 1928, 12.
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Aryan groups, a dafum line of great impor-
tance in Indian geology. though these limita
do nol. hold good everywhere. Previously
fonud to be destitute of organic remains, the
Agglomeratic Slate bas been found by these
two investigators to be {ossiliferous in a few
places. To quote from their memoir:

** This temporarily overlooked fauna i3 of
unraeh intiiasic interest, soma of it being new to
Himalayan geolozy and helping to bridge the gap
hetwezn the middle part of the Carboniferous (as
ropresented by the IPenestella shales) and the
Permian which immediately gverlies the Panjal
valeanics a% most points—a gap that hal been
assurned previounsly ¢o have been wholiy given
over {o vulcaniceity in this 1ezion.”’

As regards the mode of origin of this
series, Middlemiss suggested that either it
was the produact of explosive voleanie aetion,
preparatory Lo the outpouring of the Panjal
Traps, or it was due to ice action, the beds
thus beine homotaxial witl the Talehir beds
of peninsnlar India. He was inclined to
favour the first hypothesis. Another peculiar
point which puzzled Middlemiss and Bion is
clearly brought out by them in this paper,
nanely. that the Agglomeratic Slate and the
Panjal Trap together ¢xhibit jn certain areas
a very inconstant horizon. Thus the lowest
horizon at which the Agglomeratic Slate
appears in difterent gections is very vari-
able, ranging from Middle Carboniferous
(Moscovian) to the top of the Uralian, The
top of the Panjal Teap sliows an even groater
variability, ranging from just below  the
Gangomopteris beds up to the base of the
Upper Trias. Thus the total length of time
during which vuleanicity ocenrred in one
place or another was from the Middle
Carboniferous to the close of the Middle
Trias, an immense period of time, queerly
contiusted with certain areas where it was
restricted to the limits of the Permian only,
Further pecualiarities noted by these workers
included two thick lenticular bands of
Triassic limestone interbedded with the
Panjal Trap, one of which was sarrounded
on all sides by trap. ‘The total of these
observations Jed Middlemiss to consider
whather the Panjal Traps were not lava
flows but intrusive sills, and therefore later
in age than the base of thoe Ulpper Trias.
f{e oven suggests (he possibility of their
being contenmporaneons with the great out-
pouring of simiar basie lavas in peninsualar
India known as the Decean Teap. which com-
menced gt the elose of the Mesozole,. Mora
recent work by D N, Wadia on the Pir
Yanjal range, which borders Kashiniy on the
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gouth, has shown that the Agglomeratic
Siate series is undeniably voleanic in origin,
as is clear from the presence of unaltered as
well as devitrified glass in one or two speci-
mens, in which are embedded phenocrysts
of orthoclase, plagiociase and quartz, '

That the greater part of the Panjal Trap con- |

gigts of sub-zrial lava fows 18 also conclud-
ed by Wadia; and the problems indicated by
Middlemiss and Bion, referred to above, do
not appear to affect the main conclusions,
and may be of only local significance, though
they still require solution. As regards 1its
composition, the Panjal Trap is shown by
Wadia to consist of abundant fows of basalf,
which are generally epidotised to give the
familiar bright green colour of these rocks.
In places their total thickness is over 5,000
feet. Recently it has been poiuted out by
K. K. Mathur and 8. N. Wakhaioo that
voleanic rocks of a more acid type. approach-
ing to rhyolites, are also to be found in
this series, being abundant in the vicinity of
Srinagar.''

While referring to this part of the Hima-
lava it i8 convenient to record here that
Lydekker’s view that the axis of the Pir
Pan)al 18 composed of granite has been
shown by Middlemiss and Wadia to be
incorrect.’> The greater part of the summit
zone is composed either of Panjal Trap or
the Aggelomeratic Slate series, with small
outerops of Gondwanas.

The Great Himalava range is generally
regarded by geographers, and rightly so,
as ending at the Indus, where the great
mass of Nanga Parbat dominates every-
thing. Further north-west, beyond the
Indus, there are no great hieights to suggest
its continuation in that direction. Geo
logically speaking, however, it is continued
round the hairpin bend of the Punjab
re-entrant into North-East Hazara, as shown
by Wadia, and it is probably correct to
regard it a8 terminating, in a geological
sense, near Garhi Habibulla, north-east
of Abbottabad, where the last of the
Salkhala series, belonging to the Central
Himalayan 20ne, are seen. The geology
of Nanga Parbatl and the adjoining country

10 Mem. Genl, Surv. Ind., 1928, 51, 238-212,

1t Qurr. Secit., 1933, 2, 126. Since writing
the above Mr. Wadia has informed me that in his
opinion these rocks are in the main oedinary
Panjal Trap which has been silicified, and not
true acid volcanic rocks,

12 Ree. Geol. Surv. Ind., 1911, 41, 134;
Mem. Geol. Surv. [nd., 1928, 51, 223,

and

| within the Himalayan area.

has recently been described by D. N. Wadia,
who 8hows it to consist of four main
elements.’”> These are: (1) para-gaeisses,
greatly intruded by gneissose granite (‘cen-
tral gnoeiss type); (2) the Pre.Cambrian
Salkhala serted; (3) a mixed zone situated
between (1) and (2), consisting of Salkhala,
series penetrated by gneiss; and (4) great
masses of intrusive dolerite and epidiorite.
Nanga Parbat itself consists of (1). Wadia
was naturally unable to examine the racks
of the main peak itself. But [rom the
evidence of boulders in moraines he thought
it was probably composed of gneissose
granite. But Dr. P. Misch, who accom-
paniell this year’s expedition {0 Nanga
Parbut, states that the mountain is composed
entirely of group (1) as given above. The
dolerites and epidiorites are regarded by
Wadia as genetically connected with the
Panjal Trap lava lows, of which they are
the hypabyssal phase. In addition to the
gneissose granite or ‘central gneiss’ of
Stoliczka, there 13 a younger hornblende-
granite which is post-Panjal Trap in age.
ASSOCIATED RANGES TO THE NORTH.

Coming now to that region of the Hima-
laya and beyond which has of late been
Investigated by a number of foreign expedi-
tious, the facts at our disposal are very
much fewer, and it is difficult to be certain
of the age and mutnal relations of some of
these ranges. This, added to the fact that
geographers and geologists seem to take 2
different view of what is meant by a runge,
makes the correct interpretation of a number
of isolated observations a matter of some
difficulty. DMoreover, the country covered
by these expeditions does not strictly come
Certain points,
however, may be referred to, which are of
interest to the student of the Himalaya.
As has already been pointed out, the Pamirs
are to be regarded as the culmination north-
wards of the great Punjab re-entrant. And
since both it and the associated ranges on
either swde, and the Hindu Kush aod the
Karakoram further south, conform to the
trend lines of this re-entrant, it is natural
to expect these mountain ranges to be of
Himalayan origin, at least in part. North
of the Pamirs the same trend lines are no
longer evident. But until a great deal
more 18 known of these mountains, and any
older structures which they may show
differentiated from treir later Himalayan

| 13 Ree, Geol, Syrv, Ind., 1932, 66, 22,
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structure, 1t is best not to be too dogmatic.
As regards the relations between the Hima-
laya and its associated ranges up to the
Karakoram on the one hand, and the
Kun Lun, the Tian Shan and other ranges
to the north on the other hand, it
has generally been accepted by geologists,
following Suess, that the former group are
Kainozoic in age, beionging to Suess’s
‘ Alpides ', and the latter of Hercynian age,
belonging to his ¢ Altaids’. L. Argand,
however, In his attempted synthesis of
Asiatic tectonics, regards the whole as
essentially Alpine. any pre-existing ¢ Altaid’
structures having in his view been destroved
in the great Alpine paroxysm.** Argand, how-
ever, has been proved to be wrong in so many
of his conclusions, as for example in Persia,
that we may well hesitate before accepting
his ideas. According to the more recent
field work of E. Trinkler and H. de Terra in
the Karakoram and the West Kun Lun, the
Karakoram ranges are regarded as Heicynian
in age, while their present Tlimalayan
features are atiributed to later epeirogenic
movements accompanied by extensive fault-
ing.** They would therefore group the
Karakoram with the Kuu Lun in being
structurally Palwxozoic mountains. In writ-
ing of the granite core of the Karakoram, de
Terra remarks on the fact that it is under-
lain everywhere by crystalline rocks, and
suggests that the granite has been thrust by
mountain taking processes over different
formations. In this it closely resembles the
behaviour of much of the central Himalayan
gneissose-granite and its agsoeiated crystal-
line rocks, which appear in 30 many places
to be thrust over the underlving rocks, g
problem which is referred to again below.
The old controversy as to the course of the
Karakoram east of longitude 78° seems to
be settling itself ag our knowledge of the
geography and geology of these areas
progresses, and there can now be little
doubt that the Karakoram ecxtend E.S.E.
and E. right on into the Tibetan platean.

THE HIMALAYAN ARC.

In all these discussions it is generally
agsumed that Gondwanaland played a
passive role, and that it was the southward
move of the rest of Asia against Gondwana-
land which buckled wp the soft marine

- ]

1¢ La Teclonique de L'Asie, 1924,

Y Geolagiache Porsehungen im Westlichen Kun
Lun und Karakoram-Himalaya, 1932,

deposits of the Tethys, and eansed them to
be thrust over the edge of Gondwanaland,
which to some extent brolke along it
northern border., Bntit is of course equally
conceivable that it was Gondwanaland which
moved against Asia, crumpling up the rocks
of the Tethys, and underthrusting itself
beneath them. The writer has always fatled
to understand how one can expect to decide
whether Asia wmwoved south and over
xondwanalaud, or whether Gondwanaland
moved north and under Asia, by observing
the strueture of the conutry along the jine of
thrusting, though others appear to think it
possible.' There is, however, one line of
reasoning which seems to throw light on
thiis problem, and that involves a considera-
tion of the position of Asin with respect to
the rest of the world before and after (he
movement. This point of view has been
developed by P. Lake, who, In a paper on
island ares and mountain building, has
drawn attention to the fact that the well-
known arcs off the Pacific coast of Asia, the
Last Indian are through Sumatra and Java,
the Himalayan are, and the Iranian arc of
Persia, which are all of Kainozoie age, all
have their convex side facing away from
Asia, the Pacific arcs facing east, and the
others facing south or south-west.?* We are
thus required to explain how a single
Asiatic mass can have moved along its
eastern border towards the Pacific and at
the same time along its southern border
towards the ladian Ocean. As Lake points
onf, a movement of the mass as a whole 1n
both directions does not seem possible, but
underthrusting ol the occan-tloor from botlh
sides is conceivable, and i3, in fact, a
necessary consequence of the conbtraction
theory or of Joly’s theory. This view
receives additional support from a considera-
tion of the central Asian mass itself., Had
the earth’s crust spread outwards radially
from central Asia, we should expect to find
a deficiency of matter at the centre of the
continent, a8 Burrard has pointed out.**
But in fact the reverse ig8 the case, and
there is an excess ol mass protruding above
the sphervidal surface which has nothing to
equal it elsowhere on the globe. Couse-
quently the alternative hypothesis, that
there has been a general pressure acting

te N. K. Odell, ticogr. Journ., 1831, 78, 159,
17 Lo eit,, 140,
‘5 4 Skeleh of the (Hergraphy and {Geology of (he

{ Tonalaya Mouwndains and 7'ibet, 2nd Bda,, 1434, 717,
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towards central Asia, seems to be the more
acceptable,

The further suggestion developed by
Lake in this sgame paper, that all mountain
arcs which have the shape of an are of a
circle, have been formed by movement of a
slice of the earth’s crust along a single basal
thrust plane, and in particular its application
to the Himalaya, is one which, in spite of
(or because of) its simplicity, is not In
accord with the observed faets. Although
the Himalayan arc can be shown to be part
of a circle, with its pole in Central Asia, 1b

- W il

shown by Wadia in the Punjab re-entrant,
there is a continuity of geological structure
around this feature which forbids one to
bring the Himalaya (geologically considered)
to an o¢nd at XNanga Parbat, the point at
which Lake has to end his Himalayan are.
Moreover, a3 recently pointed out by Auden,
our increasing knowledge of the structure of
the IH{imalaya shows that not only are there
a number of thrust planes of paramount
importance within the Himalaya, but also
that the angle of these thrusts is extremely
variable and does nob conform to the low

must be remembered that, geologically | angle reguired by Lake’s hypothesis. As he
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Trend Linres of the Mountain Rangas of Lhe HFmalaya and Tibet.
(Mainly afler Burrard ),

Fig. 1.

considered, the Himalaya are but a part of
2 much more extensive mountain system,
which continues to the south-west through
Baluehistan and Persia, and to the south-
east through Burma. Aund since they have
been formed on the site of o long geosyn-
oline by the crushing of its deposits through
the movement of Eurasia and Gondwana-
land towards one another, the shape of the
mountain system so produced must be
determined partly by the orniginal disposition

of the geosyncline, and parlly by the shape

of the two impinging masses. Further, as

says, it would appear impossible to regard
any single dislocation or nappe as having
borne the whole burden of the advance upon
the foreland.'?

On the obther hand, Buarrard, as a geo-
graplier, considers that there is no Hima-
lavan arc at all; for in his opinion the
Himalaya cannot be considered independ-
ently of the mouatainas further north,
including the Kun Lun, the Tien Shan, the
Karakoram and the Hindu Kush, ranges

Pl Bl ey

19 Rec. Geol. Surv. Ind., 1934, 67, 4485.
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which either show no curvature at all, or | Himalayan are is no doubt to be regarded
curve porthwards.® But: this view ignores | as essentially Kainozoic in origin, 1t is yet 4
the important geological fact that while the | moot point as to the extent to which an
Himalaya and its immediately associated | older ‘ grain’ may still bg preserved within
mountain ranges are, at any rate mainly, of | the main Kainozoic superstructire. The

Kainozoic age, the Kun Lun, the Tien Shan,
and possibly the others also, are much older
bhaving been formed most probably at the
end of the Palxozoic (Hereynian). It does,
however, contain 2 germ of truth. 1t
18 a well-established principle that older
structures frequently play an important
part i influencing the formation of later
Structures. And although the great

point is referred to again below.

To make clear the foregoing remarks, the
main trend lines are shown in Fig. 1, which
is mainly copied irom the frontispiece Of
Burrard aud Heron’s A Sketch of the
Geography and Geology of the Himalaya
Mountains and Tibet, with certain additions
and sinplification,

(To be continued.)

e~
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Progress of Algological Studies in India.

By K. Biswas, M.A.,

Loyal Botanie Garden, Calcutia.

HE study of Botany dates as far back
as somewhere 2,600 years ago. But
apart from I1t8 mainly applied side not much
attempt wag made to investigate the Indian
plants frown purely scientific aspect. The
first 1mpetus to the systematic study of
Indian Botany was given by the Governor
of Malabar by the publication of the
memorable volume entitled Horlus Maia-
baricus during the last decade of the 17th
century. But the ecritical study of Indian
plants along the modern lines was systema.
tically taken up by Dr. William Roxburgh,
‘the father of Indian Botany’, since his
appointment as the first Superintendent
of the Royal Botanic Garden, Calcutta,
the then East India Cowmpany's garden, in
1793, although Dr. Roxburgh for many
years prior to his transfer to the RHoyal
Botanic Garden had been engaged in
studying the then little Known flora of the
Northern Circars in the Madras Presudlency.
Very little attempt was, however, made
to investigate the lower plants of this vast
country, Bryophyta and algae were left
untouched ¢till very Ilate years, although
study of these branches of Botauy wag
started in LBurope earlier than 1753—from
the time of Linnaeus onwarads.

Dr. Alexander Braun and Dr. W, II.
Hervey mentioned about Belanger’s and
Wight's collection of Chara and seaweeds
a8 early ag 1826-28, Oollection and study

20 Reference 18, p. 75,

of alge can thus be traced from the period
of 1798 onward, swhen var., Ceylonica of
Clara polyphylla A Braun, was first detected
in Ceylon by Lebeck in 17938 (according to
Kiem 1un Hepd., Willd), and afterwards
collected mear Tranqueber. Robert Wight,
M.D., F.vws., the distinguished Indian
Botanist, and a member of the Honorable
Company's Madras establishment, published
the Teones Plantarum Indiz Orientalis.
He 1ssued, in collaboration with Dr. Walker
Arnott, the first volume of Prodromus
Klove Orientalis, att admirable work
which unfortunately was never completed.

Iyengar s™ reference to YWight’s algal work

in this volume cannot be traced. As far
as could be found f{romx the literature
available at iy disposal Belanger was the
firgt to admire the treasnres of the Indian
Sea.  In 183G, as Ihrector of the Botanic
Gardens in Pondicherry, he collected sea-
weeds along the coasis of Cape Comorin
and its neighbourhood in Seonth India.
Jaimes Forbes Royie, Late of the medical
staff of the Bengal Army, added a short
note on Alge in lus monhumental work on
the ‘‘ Mlustrations of the Botiny and other
branches of fthe Natural Ilistory of the
Himalayan Mountaing and of the Flora ol
Cashmere,” 1839, Vol, [, pp. 441-142. In this
note Royle suggests thal ‘¢ the Dictyotewm

wrl —ty’

* Iyengar, M., O. 1., Presidential Address
(Section of Botany), Fifteenth Indian Science
Congresa, 1920,




