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The following table gives an idea of the

repelition of metal deposition through geoclogi-
cal {ime.

Closely connecied with the late Crelaceous
movemszsnt, well recognized m Burma, are the
chromite deposits of the Arakan range and of
Pishin-Zhcb in Baluchistan.

|

Period Europe

North America Asta India and Barma
Pre-Cambrian lron, Copper Golad, copper, nickel, Gold Gold, copp>r, chro-
silyer minm
Malani . ‘e } Tangsten, lead, zinc
Caledonian ..} l.ead, zinc, copper, Gold Lead, zing, silver,
nickel, titaniam, nickel
chromlum
[Hercynian Copper, tin, lead. ' (>old, lead, silver, Zinc, tin, tungsten,
zing 2inc, antimony arsenic
Cretaceous ol .o 4 . { Gold, capyper, lead, | Chromium
zine, silver
Tertiary ..| Lead, zinc, chiomi- | Gold, silver, copper| Gold, copper, anti-
um mercuary lead, zinc, arsenic, maony, mercury
aniimony, mercury

OCCASIONAL DISTANT WEATHER INFORMATION AND FORECASTING

S. L. MALURKAR
(Poona 9}

A WEATHER forecaster depends entirely on ary effect of the typhoon would influence the
the amount of meteorological observation -Indian weather. The idea of excluding ty-
that he has at the time of issuing forecasts., It phoons too far north of the eguator is to pre-
often happens that at certain places, the amount veni the tropical c¢yclonic storms and extra-
sf weather information is limiied due to com- tropical depressions from getting mixed up.
munication difficulties. During the period of In tropical cyclonic storms, three air masses
war, much of the needed weather information are involved: (1) Em, the equatorial mari-
is absent. The forecaster has to strain to time air which crosses at intervals, under
deduce more resulis with the little information favourable conditions, the equator from the
he has. The method of deducing the resulls {}_ther hemisphere, (2) Tr, a mixed or transi-
here, follow from the book Forecasting Wea- tlicnal air containing a mixture of the tropical
ther In and Near Indig.l maritime and {ropical continental air in vary-
If a broadcast or news item gives an account ing proportions and whose ultimate origin
of extensive damage due to weather in the shqulgi be the north Pacific high and the north
tropics, away from the equator, it is most Asiatic high, and (3) Tc, the dry continental
likely that a cyclonic storm OF typhoon wc}ul_d air, being a mixture of tropical continental air
have been responsible for the damage. 1If, in and a small amount of Polar continental air.
the equatorial regions, heavy rain is reported The first air mass, which has come from the
in the absence of c¢yclonic storms, it shows the other side of the equator is a bigger determi-
passage of ‘pulses’ of maritime air which may nant of the ftropical cyclonic storm than the
later in fheir iravel cross o ithe north of the other 1wo 21T masses which are available on
equator from the south or vice versa and be- the same side of the equator as in the fropical
come the respective equatorial maritime airs. cyclonic storm. The presence or existence of
1f in higher latitudes (20° to 25° N) damage these latler two air masses can be assumed as
or bad weather is reported in terms of dusi or a rule. As Em crosses the equator, not daily,
thunderstorms, the passage of an extra-tropi- but only at intervals when other conditions are
oal disturbance can be inferred. Even in the favourable, it can be concluded that the exist-
Sahara region, some Geographical Expeditions

have mentioned of sudden showers and later
clearing up, which can only be assigned to
passing extra-tropical disturbances. _
in news items of the daily papers or radio-
broadcasts, mezntion is generally mage of the
more destructive typhoons in the China Seas.
Sometimes, the item of news may be merely
the delaying of ihe sailing of sicamers due 10

had weather or the cextensive damage 10
coastal towns or cven to scacraft. In all

it is possibly due to tihe pre-
in the China Scas. If the
is not loo far north
assume that a sccond-

these cases,
gence of a typhoon
report of the typhoon
of the equator, one can

ence of the tropical cyclonic storm, by itsclf, is
an evidence of the favourable conditions for the
passage of Em across the cguator. The actual
conditions have been set out in the book.=
The Em must have crossed as a ‘pulse’ from
the olheor side of the cguator due to the inter-
position of a high wedge or ridge across its
path and with favourable conditions notth of
the equator (in case of the northern hemi-
sphere), I the ‘pulse’ had to crosxs to the
riorth of the cquator due 1o the interposition
of the high mdge, (o the wast of the ridge a
secondary  ‘pulse’ would start in ity mainly
woestward motion to produce the Em of more
westerly longitudes, 1L may ¢ross to the north
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of the equator if another high pressure ridge
came across Its path with favourable conditions
in the north. The cycle of successive second-
aries continues in the tropical belt round the
equator. If the secondary ‘pulse’ of equatorial
maritime air crosses into the Indian area, un-
settled conditions would be produced there and
if the feed of thz other two ailr masses 1is
possible, a depression or a c¢yclenic storm forms
in the north Indian Ocean. A knowledge of
the China Sea typhoon is a fore-warner
of the possible unsettled conditions or a de-
pression in the Indian area. As regards the
time interval that one has to expect before
the ‘pulse’ crossed into the Indian area from
the time the original or primary ‘pulse’ cross-
ed into the China Seas to give the typhoon
there, the general experience of the weather
forecaster comes in handy. I{ is a well-known
fact that though a depression is forming in the
Bay of -Bengal, conditions get unsettled almost
simwltaneously in the S.E. Arabian Sea.
Though the number of observations are few
in the South Indian Ocean, it i1s found that
almost at the same time a ‘pulse’ is crossing
into the northern hemisphere, a secondary
‘vulse’ is almost readily formed and moving in
its westerly history. ‘The crossing of the origi-
nal ‘pulse’ of Em to the China Seds can almost
be “ignored” as though the original ‘pulse’
travelled only westwards
Indian longitudes. The information of the
typhoon is merely used for the knowledge that
fresh air is moving south of the equator. To
put it in other words, the ‘pulses’ move with 2a
sort of “group” velocity forming secondaries
successively after each crossing to the north.
The approximate rate of travel of the fresh air
masses south of the eguator has been mention-
ed to be between 300 and 500 miles a day.?

If the information is from the equatorial lati-
tudes, where cyclonic storms are rdre, e.g. 4
mention of heavy rain at Singapore or in Java,
it would indicate that fresh maritime air 1s
passing over the place. A ‘pulse’ of fresh mari-
time air may be moving from the east, south
of the equator, which may later cross into the
Indian longitudes and produce successively In
the Bay of Bengal and the Arabian bSea un-
settled conditions and sometimes depressions.
Alternatively, the heavy rain in S5 E. Asia may
be due to the motion eof a fresh air mass from
the north to the south to feed a southern tropi-
cal depression. A forecaster would be able to
distinguish whether the heavy rain is due to
a ‘pulse’ moving south of the equator westwards
or due to an incursion of fresh air from north
of the equator.

Next there may be information about a hurri-
cane or a typhoon in the southwest Pacific
Ocean, in the southern hemisphere away from
the equator. If the hurricane is too far south,
it need not{ be considered here. However, if a
hurricane or a typhoon was crossing over
north Australia, the forecaster has to be on
the look out. The presence of the typhoon,
hurricane or cyclonic storm souih of the egua-
tor would result in a stimulation of air from
the east. The hurricane may move straight
west or west-southwest to the Indian longi-
tudes in the South Indian Qcean, If the hurri-
cane recurved to West Australian coast, it may
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create a secondary north of it (nearer the
equator), which may move westwards into the
South Indian Ocean and be for all purposes as
effective as if the original hurricane moved
dead west. The passage of ‘pulses’ south of
the equator to form or feed a depression,
later, in the northern hemisphere produces
heavy weather in the regions south of the
equator,* or a tropical depression in the north-
ern hemisphere is associated with unsettled
weather in the southern hemisphere in the
neighbourhood of the equator a few days pre-
viously. Similarly the passage of a tropical
depression south of the equator, when not too
far south, in South Indian Qcean would draw
fresh ‘pulses’ from the northern hemisphere
and give rise to unsettled weather in the Bay
of Bengal and the Arabian Sea successively.
Hence with a Eknowledge of a hurricane in
North Australia, the forecaster in India would
be on the look out for unsettled conditions in
his own area after a definite interval of time.
Due to successive incursions of air from one
side 0f the equator to the other and inter-
playg of the other air masses, the unsettled
conditions in the North Indian Ocean (produc-
ed by the southern {tropical depression or
cyclonic storm) may give rise to an in-
dependent circulation, i.e., a secondary of the
southern depression may be formed in the
northern hemisphere® The secondary of a
tropical depression formed on the other side
of the equator, has the tendency to weaken
the primary {ropical depression and in turn
weaken itself? The co-existence of the ifwo
tropical cyclonic storms on fwo sides of the
equator is not possible (i.e, with all the three
air masses). Hence if the southern depres-
sion shows no sign of weakening, it can be
assumed that the northern secondary would
not be well formed. When the southern
depression has moved to a southern latitude
too far—when there iz a fendency to recurve
into an extra-tropical depression with only two
air masses—or when the southern depression
has moved too far west of the northern second-
ary, the depression in the Indian area has a
chance of developing fully, Otherwise, the
northern low pressure areas act as ‘pulses
feeding into the southern depression. Due to
exiensive land masses in the northern hemd-
sphere, the northern ‘pulses’ or low pressure
areas are not as clear as their southern counter-
parts. However, due to the passage of an
extra-tropical depression in more northerly
latitudes, the northern secondary, which is ill-
developed, may recurve or move in an easterly
direction as a secondary of the western disturb-
ance® or extra-tropical depression, and may
cause bad weather. Even then, the efiect of
the recurved northern depression remains small
uniess and until the southern depression has
moved %too far west or too far south of the
northern depression ;7 the forecaster would
give less weather than the observations from
the north of the equator would by themselves
warrant. These ideas have been used for the
last few years with success. On December 2nd
1946, Melbourne broadcast the news about the
loss of a ship during the previous week-end
(probably 30th November) in ‘Torres Straits
(between New Guinea and Australia), due fto
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a hurricane which was the severest since 1922.
The hurricane, itself, {ravelled almost west (or
perhaps induced an equally severe secondary)
into the South Indian QOcean and continued
strong. The series of low pressure areas in-
duced In the Bay of Bengal remained ill-
defined for more than a week, until a depres-
sion that moved north-east formed. But the
resulting weather during the week was respon-
sible for dislocation of normal transport in
Madras Presidency,

it is necessary 1o stress the fact that for
tropical weather, i.e., the cyclonic storms and
the S.W. monsoon, the weather to the east of
India has to be known. Though the main
high pressure area which gives rise to the
‘pulses’ is the South American high pressure
area, the fravel is from east 10 west in the
narrow corridor of pressure between the high
pressure areas in the Pacific Ocean.

But for the weather in winter in India, one
has to {follow the extra-tropical deprassions.
The meteorological observations that one can
get even during peace-time from Egypt to the
frontiers of India are very limited due to
deserts and uninhabited tracts or meteorologi-
cally unrepresented countries. The wilde areas
happen to be the regions where the secondaries
of western disturbances or extra-tropical de-
pressions form. Many of these secondaries
have to be inferred after they have produced
weather. Hence there is a need to know about
them much earlier. The damage that occurs
due to these western disturbances da not have
much news value. It is only occasionally that
the damage is great enough to Dbe advertised.
If such an event occurs either In Egypt or
Palestine, it can be assumed that an active
extra-tropical disturbance is passing over the
countries. These active extra-~tropical disturb-
ances would develop secondaries.” One or the
other of the secondaries would affect India.
In the absence of a depression south of the
equator moving westwards, the forecasier can
anticipate the formation of an active secondary
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of the extra-tropical disturbance and be fore-
warned. During the last days of March 1944,
a very active extra-tropical depression moved
across Egypt and Palestine and caused consi-
derable dislocation. The disturbance which
had been detected by the interference in the
reception from Ankara® could .be betler
evaluated after the receipt of the above infor-
mation and the forecasts on Ist April, and sub-
sequently could be made more informative.
The weather in upper India 1n the first few
days of April 1944 resembled a good rainy day
during the monsoons. A southern depression
appeared (south of the equator) about the 4ih
April in the longitudes 90° to 100° moving
westwards. The weather over upper India
rapidly cleared up after 6th April

If attempts are made 1o ecatch the weather
summaries of wvarious meteorological offices,
and the weather information that form the
“news items”, a better appreciation of weather
over a larger area can be gct, and it would
enhance the value of one’s forecasts. ,

The above speculations also lead 1o the con-
clusion that a criterion can be given strictly
separating tropical weather from non-tropical
weather. The tropical weather has essentially
an eastern origin and travels westwards, while
the non-tropical weather has a western origin
and moves eastwards. Due to interaction of
the various weather situations, e.g., the recur-
vature of a tropical cyclonic storm under the
influence of an extra-tropical disturbance or
the greater activity of a western disturbance
due to an infeed of N.E Trades, in any season,
one has to watch for signs of weather from
both the east and the west.
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OBITUARY
PROFESSOR GEORGE MATTHAI, M.A., Sc.D. (Cantab.), F.L.S,, F.RS.E,F.N L.

THE sudden death at Cambridge of the dis~

tinguished zoologist, DR. GEORGE MATTHALI,
Emeritus Professor of the Punjab University,
has deprived the science of Zoology of one of its
most ardent votaries and his {riends and pupils
of a lovable personality and inspirng teacher.
At a time when this country nceds all its
ablest men to hclp in the grcat task of deve-
loping its scientific resources the loss of a
scientist of his calibre leaves a gap that will

be difficult to filL

George Matthat _
gifted family of Syrian
vancore, his father having
Calicut. Born at Palghat _
59 years ago, he received his early educalion
s+t the Zamorin’s College, Calicut, and Juler _..':11:
the Christian College, NMadras. Ilere he gra-
duated, and for about a year served as
1ccturer in zoology before he left India {or
4 carcer of rescarch at Cambridge,

belonged to a cultured and
Christians from Tra-
later migrated 1o
in Malabar about

It was at Cambridge, where so many students
from distant parts of India are thrown toge-
ther, that the writer first met George Matthai,
We joined Emmanuel College in the October
term of 1911 and our associalion there of about
ceven years matured into an abiding friend-
ship. DMatithai, with alrcady a Master's degree
from Madras, and scome experionce as a Col-
lege lccturer, was admilted at once as a re-
scarch studeni {(under HStanley Gardiner), and
we¢ juniors, who had ye¢t to go through the
mill of the Tripos, at first looked up to him
with some degree of deference,  Thirty-six
years ago it was unusual, not to say rare, to
fimd an Indion student ot Combridge pursuing
seientlific  resecarch, and  DMatthai  was  justly
aware of a certain plamour fhat  surrounded
hinmi. As the years wont by we saw him build
up an internpational reputation by his original
work, and he nspired us with fus example,



