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the precipitate disso'ved by the addition of a
small amouat of cold N HZI1, about 6 ml
being found sufficient. A small amount of
insotuble material was removed by centri-
fuging. To remove inorganic phosphat:s, the
barium salit was again prec pitated as describ-
ed befors by adding an ejual volune of
alcohol (75 ml. approx.) and then 25% bar.um
acetate solution until the suspansion was just
alkaline to Congo Red, cenirifuged and the
dissolution, precipitition and centrifuging
repeated two more times. Each dissolution
required less HC1 than the pravious one, and
more and more of the nucleotids salt was pre-
cipitated by alcoholeach time. For the las® pre-
cipitation no barium acetate or at most one drop
was required to rendar alkaline {0 Congo Red.
This is due to the formation of a mixture of
the mono and the di~barium salts of A.T.P.°
of whizh the former is soluble and the latter
insoluble in water. Italso explainstherather
high phosphorus and nifrogen perc:ntagas of
the produzxt. Tne product is finally centri-
fuged, washed with alcohol of iacreasing
strength and then with ether and dried in
vacuo over sulphuric acid, atroom tempera-
ture. 286 milligrams of a product containing
oniy traces of iiorganic phosphate were
obtainad from 3 bull frogs yialding 10) grams
of muscle. The purity of the p-oduct was
determin=d by es.imating the ratio of labile
or hydrolysable phosphate by hydrolysis
with N HCl on boiling water-bath for 7
minutes —to stable phosphat: by the mesthod
of Fiske and Subbarow,'® and also the tstal
nitrogen. The data obtained from the analyses
of two of the preparations are givan below :—
Prep. 1. 572 m3. Ba-salt ware obtainzd from
202 grams of muscle derived from 6

bull frogs.
Total phosphate .. 11+58%
Hydrolysable phosphate 7-83%
Hence, hydrolysable P: stable P ::
7-83:3-75, i.e.,, 2:09:1 (Theory,

2:1).
Nitrogen 8-91%,
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Prep. 2. Similar yield.
Total phosphate . 11-36%
Hydrolysaole phosphate .. 7-49%;
Hence, hydrolysable P:stable P::

1-94: 1., (Taeory, 2:1).
Nitrogen .- .. 877%
C10H;40:3N;P3,Ba;4H,0

requires N -. 9:8%
Ci10H;20,5N;P;,Ba,4H.0

requires N .. 8:2%

In all preparations, inorganic phosphate
directly estimated was negligible.

The sodium saltof A.T.P. was readily pre-
pared fromn the ba:iim salt by removing the
barium diractly with the calculated amount of
N su'phuric a-id, n=sutra’ising with N NaOH
to pH 7-0 and cantrifuzing off the precipitated
barium sulphate ; as little as 1 ml. of solution
can thus bz prepared in 13 ml graduated
cen‘rifuge tubss. For such smill volumes a
loss of A.T.P. dae to adsorption on the barium
su'rhatet!? is unavoidable. Tha A.T.P.content
of ta2 solution i3 determined by estimi ion of
the total phosphatz. Th= salt is stored as
barium salt in desiccatyr and solutions are
preparad just before use. The compound
appears most stable as sodium salt, stored in
sowation (pH 6-8) at —12°1,
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NOR'WESTERS IN BENGAL
S. L. MALURKAR
(Colaba Observatory, Bombay)

THE ‘arguments and the results from a study

of winter rain in the U.P. are applicable to
a study of nor’weastars in Bangal. Bengal is a
densely populated part of India whare flat
bottomad rivar craft form a chief mode of
transport. Thes nor’westers cause damage to

these river .craft and sometimes cause loss of

life.

Intensive meteorological observations have
been taken in Bengal to study the nor’westers.
Many woarkers have studied the various aspzacts
of tha phenomanon.? Quoting from Pramanik
“ Nor'wasters or Kalbaisak%his (calamities of
the monath of Bazisakh) are severe thundar-
storms whizh occur in Beagal during the
summer months Marzh to May, somz of which
reach Tordanic violence ani cause considara-
ble damage to property and somsztim2s evan
loss of .life. The winds in these .thunder-
storms come generally from some north-

west:rly direction and hence they are called
nor'wastars., In some cases, funnel-shaped '
clouds characteristic -of tornadoes have  been
noticed........ It is generally agreed that the
nor’westers are not ‘local heat’ thunder--
storms. This appears to have been recognised
by Eliot as early as 1876. They also do not
occur when the whole of north-east India is
over-run by one air mass, i.e., during winter
when west to north-west winds prevail and
during ths periods c¢f strong monsoon when
mdist winds from the Bay prevail. They
ozcur mbostly during the transition period
f'on the wintsr s2ason to th2 rainy season,
i.e., waizn two diffzrent air-masses, west to
northwest winds of land origin and moist’
winis fron th2 Bay co-exist over Bangal 2.
Eliot brought in the id=a of a cold we-ge.
M. G. Subramanyam "used to say that though -
there was a southerly feed in the lower levels
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of upper air, there would b2 no nor’wester
unless a low pressure wave (shown by the
movement of a negative pressure change or
negative pressure departure or an actual low
pressure area) passed over Bengal. Sohoni
found that nor’westers occurred mainly when
there was a passage of depression or low pres-
sure wave from the west towards N.E. India
and there was a west to east pressure gradient
over Bengal. Sen suggested that cold wedgzas
of air from Assam coming down the valleys
and undercutting the warm moist winds from
the Bay of Bengal gave the nor’westers.
Ramanathan used to talk of an incursion of
Chinese or Mongolian air but to the author’s
knowledge did not further pursue the problem.
Chatterjee and Sur tried explairning the in-
versions over lower Bengal in April and May
as similar in type to those first observed by
J. H. Field over Karachi in August and
September 1905. The inversion over Karachi
was, they said, dus to the same cause, but the
history of the dry air over-running the moist
air over Karachi was different from that of the
dry air over Bengal. They also said that one
nor'wester may actas a ‘trigger’ for a neigh-
bouring one.

The actual method, the writer used in the
course of his 10ut1ne work was based on the
analysis of the western disturbance into a
number of secondary low pressure areas.
When any of these low pressure areas were
expected to cross Bengal or its longitude, and
when sharp wedges? of high pressure formed
whose tips were directed in some westerly or
southerly direction the situation was watch-
ed as being favourable for the production of
nor’'westers.

Most of the workers are convinced about a
shallow layer of southerly feed from the Bay
of Bengal, and about the eastward passage of
a low pressure wave. Both these are satisfied
if a split up low pressure area of a western
disturbance (as analysed above) is passing
over Bengal. The secondary is situated in
about the Istitude of 25° N. The effect of it on
upper air circulation would be confined to
about 2 or 3 kms, and this would give the
““ shallow ” moist feed. Above the height of
2 or 3 km., as before, the circulation is deter-
mined by the rear of a more northerly sezon-
dary low pressure area of the western distur-
bance. Colder air than what was eXisting
previously at those levels must be flowing at
those higher levels. When the ‘cold front’ of
the secondary low pressur2 area reaches
the given locality, both the favourable condi-
tions and an initial cause of convection are
present as in the U.P. and thunderstorms
should occur if no other circumstance inter-
vened. This extraneous circumstance is due
to the temperature inversion which persists all
the time in the pre-monsoon months and gets
broken only during the thunderstorms.

The southerly feed is from the sea andis
naturally more moist than the corresponding
feed in the U.P. The air can generally b= class~
ed as tropical Maritime air (Tm). It und:rgoes
latitudinal convergence and should produce
rain easily if other circumstances like tempe-
rature inversion did not stand in the way.
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Th=2 Tropical Maritime air may also get some-
timas mixed up with Ejuatorial Maritime air
(En). The En which would hav2 comz from
the other side of the equator, would be very
moist and could be male easily unstable. Tm
may also bz f=d by the bent back ‘N.E.
Trades’ (Tr) which in the premonsoon months
would be over Bangal. The situation would
then resemble wet western disturbances®.

The role of tropical continental air over
Bengal is similar to that in the U.P. At the
higher level the rear of the mor2 northerly
secondary low pressure areas determine the
circulation and the air is Tc. After the pas-
sage of the ‘cold front’ atthe lower levels or
the surface over a locality, the air even at
lower level is Tc and hence homogen=ous with
the air above 2 km. It is quite explicable
how if one depended on only available obser-
vational material, confusion could arise that
the downward squall of one nor’wester acted
as a ‘trigger’ for the nextnor’wester in the
neighbourhood.

Regarding the temperature inversion.—The
temperature inversions at Karachioccur later
in the year (June onwards). In between
Karachi and south Bengal there is hardly any
inversion. The * N.E. Tradss ’ are winds that
have an equatorward motion and hence under-
Po latitudinal dlvprgence and exhibit tempe-
rature inversions.” In the pre-monsoon months
the N.E. Trades get displaced to South Bengal.
The N.E. Trades may not bz as hot and moist
during the pre-monsoon months as in the
monsoon. When the low pressure areas of a
western disturbance moves eastwards, the
N.E. Trades or Tr get an eastward dlsplace-
ment and at the same times Tr bends back to
feed into the low pressure area. The bending
back may be indicated by the high pressure
wedges directed to west or south. The east-
ward displacemeant and bending back of Tr
together, under the influence of & low pressure
arei, are suficient to dynamically explain the
disappearance of the tempearature inversion
over a locality.

Figure below is a vertical structure before the
onset of a mor’wester. The raceding Tr is
shown by the dottzd line (atthe time of nor
westar).
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Though the favourable conditions like fresh
Tm at lower levels and fresh Tc at higher
levals are present over a locality in Bengal,
duz to tem>d2rature invarsion, anil lack of
marked orograpiy, thunderstorms cannot
oceur unle;s the VEIO“ltV gradient at the rear
of the ‘cold front’is large. But the effect of
the ‘cold front’ by its2lf is on an average
small in Bengal. The additional cause of



