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During this phase, it must now be pentioned,
there remains behind the bank residuum of

the flood-level water known lagoon*.

Now whether one be by the sea-coast on the
one hand, or by the courses of the rivers in the
uplands o paradelta o= the other, this moulding
of the land may be observed. In the hills,
the streams in flood stretch from scarp t° scarp
of the old rocks that confine them; but at their
low-water or fair-weather' flow their channels
lie between banks of deposit behind which are
shallow sheets of yater, that sometimes
called " lateral lakesll and they are homologous
in every respect to the lagoons of shallow water
in the delta.

It is only, however, the formation of the lagoons
at or near the sea-coast that will be here con-
sidered, and again it must be remarked that they
are characteristically shallow expanses of water
shut off at times of low-water from the river,
or sea-currents, by bank, while they
flooded over at the times of high-water.

The secular history also of such a lagoon may
be here recounted. Originating from an expanse
of water which is at no time shut off from the
estuary, far at the
surface, it is only 2 later circumstance that the
bank of sediment, that has been gradually laid
down along = wayside current, appears above the
surface of the water and geparates off what is
now the lagoon. Coral growing o= = ring bank
and an atoll forming is the manifestation of an
exactly homologous phenomenon. Gradually the
lagoon silts yp, relatively to the surrounding land,
and so becomes ever shallower and less often or
less extensively inundated py the floods. The
silt that effects this transformation is carried
into the lagoon by the surrounding waters when
in flood and it is deposited == the waters recede,
as also?and this factor is perhapg not suffi-
ciently appreciated?by wind-blown paterial,
for in the vyicinity of the sea-coast it can readily
be realized that this is circumstance to be
reckoned with. Meanwhile as the lagoon be-
comes Shallower and shallower it becomes rela-
tively less brackish, and moxe and more sweet-
water plants invade it and cover its gsurface.
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Along sea-coast the nascent formation of

lagoons i represented by the series of parallel
gutters and sand-banks between the beach and

the open sea. This parallel formation is a con-
sequence of the fact that wind-waves of the
open sea, whateve:lf be their direction, gradually
become parallel with the coast as they run on
shore, owing to the greater drag exercised by
the bottom as the water shallows. The water-
currents for the same reason assume a direction
paralllel with the line of the shore, and just as
a river-current elevates a bank the summit of

a

* The reason why there is a residuum of the flood is
explained by the writer in a 5o Holland and Bengal,
vide Transactions of the Royal Society ©of Tropical
Medicine and Hygiene, 1938 (in the press).
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which follows a line somewhere between its low-
water margin and its high-water limits, behind
which bank is the lagoon, so do the sea-currents
throw down a series of sand-banks between which

and the ' sea-beach'

are gutters of
tively placid water, the beginnings ©f lagoons,
which are beautifully shown in map 1. In the
course of time such a sea-bank is raised to =a
level at which it remains
comparatively long periods and meanwhile it
becomes consolidated by the cementing action
of the water and by the growth of plants, and
derives accession of wind-borne material.

If the sea-waves only should hold gyay, the
lagoon might be wholly continuous along the
sea-coast, and there would not be any cloaca

compara-
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(see map 1) in the seaward gancl-bank, but the
rivers draining the hinterland and pagsing
through the lagoon have to find an outlet to
the sea, and in doing so theY’ build up the
inevitable bank of gediment, as described above,
and tend to geparate Off their channels from the
lagoon, incidentally retaining = passage through
the sea-bank for the passage ©Of their waters.
Before, however, the rivers crogsing = lagoon
demarcate themselves their waters mingle with
those of the lagoon, finally finding an outlet
through the gea-bank, and when the river has
demarcated itself there zlyays remains in the
river-bank a pagsage for flooding the lagoon
over a low bank exposed in the fair-weather.

The Chilka Lake in (see map 1)
illustrates these points on a grand scale. Here

Orissa

the sea and as they prevail the 1&90011 bec?
Sweeter, Whereas when the rivers

c? i1t
le. e
their fair-weather flow the sea prevails gl
waters of the Jagoon become bra?
although at the same time the sea-bank 18
some extent repaired by the sea.
There 1is at Chatrapur (see
example of a lagoon or teynpara, as in OrlS"
is called, shut off nearly completely ff?
riverl the Rushikuliya, that floods and dra£ned
tempcira, = river that doubtless
through it at all times as does the Bhargayi ~
through the Chilka Lake. Seaward it 1s
pletely limited by a sea-bank or sand
(see plate VII, figures 1 and la). op
The persistence ©f the lagoon-structure
tinuously right along the coastal belt of
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and Orissa, of which a section is shown in

j?ap 2, indeed made feasible the building of the
yrissa Coast (anal, along =n endless chain of
W_%g)tarasl while their feedersl the great rivers

crossed the lagoons and shut them pff, have
Inade water available for the canal.

Tlhle temparas are not reproduced in gny such
strlklng_ way at the Bengal sea-face, and prob-
&_t%/ Fhls is due to the fact that here the littoral
IR i of a finer material than in Orissa. How-
?Ver, in the Contai sub-division of Midnapore
district there are the vestiges of such tracts; for
lnstance, there is a small ter?ipara at Jinput,
jfnd at Fraserganj on the south of the district

thel 24-Pergannas there are also some such
formations.
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With regard to the yelatjonship of the
temparas with mgalaria, the writer has elsewhere
pointed out that their homologues in the Bengal
Sunderbans are pon-malarious, but on the coast
at Fraserganj (see map) the rayats* showed a
25 per cent gpleen index, and Anopheles ludlowi
was Captured here. This was iIn marked con-
trast with the yery 1low gpleen index in the
immediate hinterland.

In lower Bengal in general one may say that
if the basins of the dwips that represent the
lagoons are protected from the ingress of flood-
water from the rivers they are non-malariagenicl
while on the sea-coast where gragsy sandy
maidans abound with j_ntervenj_ng swamps that
are not bunded, and carry Anopheles ludlowi,
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teIn the deltaic Bengal Sunderbans the rela-

ely low-1ying area in a dwip, a= the naturally-
;7rrmed island s papmed, is called a bhil and this

characterized by = comparative lack of tree-
fOWth, so that in the hot weather its surface
LBCOINeS  sun-dried mud. In Malaya, along o=
ar the coast, sand-banks gy be found here
R there and are called permatang, which are
H-i a%lly grassy maidans', as in Bengal, while
A ti at country too it is interesting to note that
p acle called Singarang in Johore State Occupies
. SLte of an 0ld tempara, and singaram is an
ernallve Kling neme for the tempara ©f
718sa. Also at Batu Burok in Tringganu State
Tsee plate yi7, figure 2) there is a similar old

a??on gilted up and now intengively cultivated.

from malaria.

the people suffer At  Jinput
near Contai outside the great Sea_dyke a few
poor people living beside a small tern-para eke
out a scanty existence. The children who
were available for examination here were only
seven in number but eyery one had splenomegaly,
while inside the great sea-dyke where the water is
sweet enough for the cultivation of padi, the
spleen-index w=s under 5 por cent.

It 1is exactly the same in Orissa; one has the
coastal brackish water tempara represented o= =
great scale by the Chilka [gke, and the sweet-
water inland tempara now silted up and planted
with dalua padi a= at the Samang Pat (see

* Cultivators.
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map 1) behind pyri, the one intengely malari-
ous, the other practically free from malaria.

The indication of these observations would
seem to be the closure of the basins as far as
possible, only allowing te accumulate the fresh
sweet water entering them . from the hinterland.
In deltaic Bengal, the garden ©of aquatic
vegetation growing on the surface of the waters
collecting in the natural basins does not
appear to conduce to pmglaria, and if the
tempara be closed, it is probable that the
shallow sweet water supporting = garden of
aquatic vegetation would not breed malaria-
carrying mosquitoes as it does now (plate VII,
figure 3). It is probable that it is the close
embankment of the dwipg of Bengal that has
saved its people from malaria, though of course
they would not be there if they had not em-
banked their ]and, for it would not have been
habitable.

As far as the Chilka Lake is concerned there
would be an additional benefit of closing to some
extent its existing outlet, in that the feeder
rivers would remain under water at a higher
level than they do at present, and this might
have the added gadvantage ©f providing me=xe
water for the irrigation of the rabi crops. In
this case economics and health would seem to
be closer bound yp than usual. The proposed
measure would drown the shallow-water mos-
quito-breeding places on the foreshore (see p late
VII, figures 4 and 4a) and pigciculture as well as
agriculture would be benefited. Of course there
must be no obstruction to the pgggage Of the
rivers through the lake in the rains.

An objection that might be raised from a con-
sideration of the natural regime ©f = tempara is
that an artificial head of water in it might set
up = stress tending to break down the sea-bank
at some weak point, and this might be mani -
fested by its being sapped by seepage o= the
seaward side. The {ifficulties, however, cannot be
compared with those bound up With the converse
measure Of attempting better drainage of the
country by opening the outlets into the gea, =
measure that can only be described as -fatuous,
because it would be in gpposition to forces of
Nature that are far too powerful to combat.
Such a procedure has been attempted at Lake
Sar (see map 1) with ill success.

Apart, however, from any interference with the
levels of the waters in the Chilka ILgke, o any
other tempara, the foreshore which is a prolific
breeding place of the mogquito might be warped
bv one method or another. The best would
seem, to be Py the growth of mangroves, or other
plant life such as the nal reed, both of which
have an economic yalye, and probably have
both been cleared gway in the past, just a= is a
corn-field by a swarm of locusts. Otherwise
warping should be resorted to by physical means
such as groynes or baffles of some sort or other.

To do anything at all to alter the status quo
is iH, 2 sense to combat Nature and her agent

(Continued from previous column) .
Man, so one comes down to a choice of
measures that will encounter least oppose*
and will involve least {ifficulty. Closing Up
temyara to a certain extent- would seem ®°

(<Continued at fvot of next column) such a measure.



