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CHAPTER I..
DESCRIPTION.

Belgaum, lying between 15° 23’ and 16° 58 north latitude and
74° 5" and 75° 28’ east longitude, has an area of about 4600 square
miles, a population of about 864,000 or 18557 to the square mile,
and a realizable revenue of £124,100 (Rs.12,41,000).1

The district is separated from the west coast by a belt of land
twenty-five to seventy-five miles broad. It is bounded on the north
by the Miraj and Jath states ; on the north-east by Bijdpur ; on the
east by the states of Jamkhandi and Mudhol; on the south-east
by the state of Rdmdurg and the Navalgund sub-division of
Dhdrwiér; on the sonth by the Dhdrwdr sub-division of Dhérwéir
and the Supa sub-division of North Kanara; on the south-west by
- Goa ; on the west by Sdvantvddi and Kolhdpur; and on the north-
west by Kolbdpur and Miraj. The lands of the district are greatly
interlaced with those of the neighbouring native states. Within
the himits of the district are large tracts of native territory, and

many Belgaum villages are surrounded by native states. Of the

tracts of native territory that lie within the limits of the district
the chief are, in the north of Athni, two pitches of Jath and
Jamkhandi containing five villages; between Chikodi and Athni,
- Raybig, a Kolhdpur sub-division with thirty-seven villages ; in the
west of Chikodi, Ldt, a portion of Kolhipur with eleven villages;
and in the Belgaum sub-divigion two fracts of Sédngli and
Kuorondvad. Of the Belgaum villages which are surrounded by the
lands of native states, there are some patches in Réybag, within the
limit of the district, and others in Jamkhandi, Miraj, and Kolhdpur
outside of the district. '

For administrative purposes the area included in Belgaum is
distributed over seven sub-divisions Athni in the north, Gokék in
the east and centre, Parasgad Sampgaon and Khandpur in the south,
and Belgaum and Chikodi in the west. These sub-divisions have
on an average an area of 663 square miles, 162 villages, and about
123,400 people: ' i

3"The population and revenue details are for 1881-82.
? As these native states are unsurveyed no area details are available, The number
of villages has been roughly caleulated from the district maps,
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Belgaum,! running parallel to the Sahyddri hills, with a very
irregular outline, measures about a hundred miles from north to
south and fifty to eighty miles from east to west. Kolhdpar on
the north-west and North Kdnara on the south.west separate it
in a great degree from the Sahyidri hills. But between these two
districts a strip about twenty miles broad passes west to the crest
of the Sahyddris. This western tract, and in a less degree the rest
of the western fringe of the district, are rugged with forest or
bush covered hills, and have a comparatively damp and cool climate.
A line drawn throngh Nipédni, Sankeshvar, Pachipur, Ankalgi,
Marihalli and Yellurgad includes the fringe of the district which
in character and climate belongs to the hill rather than to the plain
country. Within thege limits the rainfall is heavierand the vegetation
more abundant, and the houses have pent roofs and wide eaves to
carry the water clear of the mud walls. The vest of the distriet,
sloping gently to the east, is broken by many ranges of low rolling
hiils, and by bold single peaksand granite rocks. It is divided from
west to east 1nfo three belts of varied plain and upland by the
courses of three rivers, the Krishna in the north, the Ghatprabha in
the centre, and the Malprabha in the south, Most of the plain 1s
of rich black soil, but towsrds the east it is stony and red and in
the north there are in places long stretches of bare rock. In the
north-east and centre the country is monotonous and uninteresting,
low rolling downs and shallow valleys. In the richer parts ave large
stretches of black soil, and the higher grounds are almost bare of
trees. In spite of numerous well grown trees in the valleys the
country is deplorably bare. In the centre where later flows of trap
form low flat-headed hills that crown the water-sheds of the larger
streams, the country growsless monotonous, and little further west
are high bold hills, the remains of stilllater flows of trap. The west
and south are fairly wooded, the plains with mangoes, tamarinds,
and jacks; the hills with brushwood scrub timber, and prickly-pear.
The west is watered by the south-west monsoon. Fuarther inland

1 Chiefly from materials supplied by Messrs, G. McCorkell, C. 8., W. H. Horsley,
C, S and J. L. Laird, Distriet Forest Officer,
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the south-west raing are ight and uncertain. In the north and east
want of rain often causes serious loss, and the east and south depend
for their supply chiefly on the north-east monsoon.

For descriptive purposes the district may be divided into four
parts: the western fringe and the tract of land that runs west to the
Sahyddris, and the three belts of the eastern plain that, ranning east
and west, arc drained by the Malprabha in the south, by the
Ghatprabha in the centre, and by the Krishna in the north. Of the
tract that stretches west to the crest of the Sahyadris, the extreme
west is a soccession of valleys running between spurs that stretch
east ab right angleg o the main range of the Sahyadrs. In the
hilly west and in other parss of the western fringe the rugged hills,

‘the running streams, and the abundance of trees aund brushwood
make the couniry interesting and beautiful. The upper slopes and
scarps which are of trap are much like the slepes and scarps near the
Bor and Tal passes in Théna. But the scenery changes in the lower
slopes where the older quartzites of the Kalddgi seriesare reached.!
The tops and upper slopes of the hills are almost bare; the lower
slopes and valleys are fairly wooded. The villages are far apart and
small with five to fifty huts and a dozen to 200 people chiefly Marathas,
with some Telves and =a sprinkling of Lingayats, Besides the
villages there are some Dhangar hamlets of grass-thatched hats,
the floors stightly raiced and cowdunwed the walls two or three feet
high of wattled kdsrui or Strobilanthus stlcks, coated with a wash
of mud and cowdung. On the higher ground rdg2 Kleusine corocana
and sdve Panicam miliare sre grown sometimes by ploughing and
sometimes by coppice-burning. Hvery village has a little watered
rice land on which every yoar Two crops of red rice ave grown, Of
garden produce therc are only planfains and limes. In the hot
weather there is no water except low down in the valleys of the chief
streamlets. In February when the trees are bare and the grassis
bleached or burnt, a few rdis or sacred groves alone relieve the general
bleakness and barrenness. The fresh leaves of May brighten the hills,
but the blackened ground is not hidden till at the beginning of June
the rains cover it with grass. Further east the vallsys are flatter,
broader, and more suited for tillage. Large swelling hills rise on
all sides, but they are neither so high nor so steep as in the éxtreme
west. Near Belgaum the smaller hills are rounded, and the larger
more distant wmasses, which are capped by iron-clay, have true
table-tops. The land is well watered by deep cut streamlets, which
draining into larger streams find their way north to the Ghatprabha.
There is a plentiful rainfall from the south-west monsoon, and from
the abundance of its evergreen brushwood the country at all times
looks fresh and cool. The general features of the western fringe of
the rest of the district resemble this tract rather than the open plain
to the centre and east. The people grow rice instead of millet,
wear coarse woollens instead of cotton, and, instead of in walled flat-
roofed villages, live in villages of liled houses surrounded by deep
prickly-pear and bdbhul fences.

1 Memoir Geological Survey of India, X{I, Part [, 172,
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Of the three belts into which the Malprabha 1n the south, the
Gthatprabha in the centre, and the Krishna in the north divide the
centre and east of the district, the valley of the Malprabha in the
west 15 covered with hills and forests, some of the hills, especially to
the north of Khandpur, being high, raggoed, and of striking outline,
On cither side, as it draws wvear the Malprabha, the land is more
open, and there is mueh level and arable ground, broken by gentle
downs, and sometimes by sudden masses of granite. The banks
of the river are fringed with trees and bushes, the sonth-west
rainfall is abundant, and the chief crops arve early rice, Indian
miliet, and sugarcane., There 1s not much garden tillage. There
are many rich well-peopled villages of tiled houses surrounded by
hnge prickly-pear and bdblul tree hedges. Further east, in the
extremo south the country is broken by ranges of low hills that ron
north and south and fowards the east become gradnally lower and Tess
wooded. Here the early erops yicld in imvortance to' the cold weather
crops and the north-east monsoon is perhaps the more important.
Close to the Malprabha the country along both banks merges into a
black or eotton suil plain with few trees, and, exeept duringthe south-
west rains, with little vegetation or beauty, the barren sandy soil of
the quartzites bearing but a seanty growth of forest trees. Only here
and there the dullness of the view is broken by ridges of sandstone
with sharp broken ontlines. The prottiest spots in the country are
where the rivers cut through the low ranges of hills. On the
Malprabha Rdmdurg, Torgal, Basargi, and a few miles o the south
the bold rock of Parasgad repay a visit. The decp gorge known
as Navil Tirth or the Peacock’s Pool has much beauty ; the bold
wall-like quartz cliffs of Sogal, about ten miles west of Manoli,
are adorned with lovely waterfalls and well.grown trees, and, if
clothed with timber, the curions Kathdrigad valley, about six miles
north-west of Sogal, would be higly picturesque. In this part of
the country the carly and late crops arc of about cqual importance,
bub rice is not grown. The chief crops are Indian millet, cajan
pea, wheat, gram, eotton, tobacco, and kusumba Cartharmus
tinctorius. There 1s not much garden land. The villages, which
lie close together and at regular intervals, are generally walled and
moderately large and rich with many rdés or graves of mango, jack,
and tamarind.

Beyond the ridges which eross the black soil plain north-east
and south-west, especially on the left bank of the Malprabha, is a
low rolling plateau of sandstone hills very stony and barren. North
of thig, between Torgal and Karikel, is a rocky wilderness of poor
sandy soil deep cub by streams and covered with scrubby brush-
wood.,

To the north the drainage area of the Malprabha is sepatated
from the Ghatprabha valley by the Belgaum hills on the west and
farther east by a succession of low rather bare sandstone ranges.
North of this the Ghatprabba valley, beginning in the west awmong
rugged forest-clad hills, changes eastwards near Dadi aud Pdchdpur
into a waving plain, broken by lines of low hills whose sides have a
scanty covering of stunted teak. Further cast the river passes
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through a flat black-sol plain, which, towards the porth, is suddenly
broken by a tableland 300 to 400 {fect above the neighboaring
valley. Near Gokik, about the centre of the district, on both banks
of the Ghatprabha, whose castcrn course 1s tame and unintercst-
ing, the plain is broken by ranges of low rather bare sandsfone
hills, through one of which the river forces its way in the famous
Gokak falls. Close to the falls is the Markéndeya gorge also a
spot of greab beanty. FKast of Gokdk on both sides of the river
stretches a wide plain of rich black goil mixed in places with large
patches of poor red. The rivers arve fringed with bdbhul, and
along their banks are many garden plots and wellshaded villages.
Away from the rivers the country except in the rains is bare and
desolate.r The fields arc trecless, the garden plots few, and the
villoge sites milog apart and poorly shaded. Most of the villages
are walled and fortified, and a fow are fenced. The main harvest
is early, chiefly early grown Indian millet; but especially in the cast
therc is always a large area of late crop. The late crops arc millet,
Indian millet, cajan pea, gram, barley, and kulthi. A pcecharity
of the Gokdle trap hills, which are flat-topped and terraced, is
that the sides are covered with trees and only the tops are tilled.
Towards the west in Chikodi the soil 1s poor, but the sonth-west
rain ig more certain than in Gokdk where much of the rain is from
the north-cast.

The watcr-parting befwceen the Ghatprabba and the Krishna is
marked in fhe west by some plateans of poor soil 30010 400 feet higher
than the plain; further cass it is marked by low rolling bare hills, Tor
two or three miles on cither side of the Krishna an open well-tilled
black soil plain, dotted with many rich villages of flat-roofed houses
and garden plotg, stretches castwards, gradeally broadening as the
western ranges break into single peaks.  The banks of the Krishna
arc thickly clothed with bdblhul trees.  In this tract tillage is almost
confined to the valleys of the different streams which run into the
Krishna, 'There is liftle irrigation and in the west 1s an immense
arca of nnarable stony ground. In the west the chief rain iz from
the south-west; further cast the fall is less certain and depends more
on the north-cast monsoon.

North of the Krishna 1g a belt of decp rich soil with many small
villages of thatched houses. DBeyond éhas rich belt the country
gradually rises in waving downs. The north-west 1s, cxcept near
villages, badly off for trees. The soil is poor and irrigation is confined
to the valleys. {n the west, where the soil 18 rich and the south-west
rainfall fairly certain, there is much irrigation, and the barrenness
of the plain is relieved by green patches of garden surrounding
wells or fringing streams. The willages, which are fairly

1In 1791, when during the third Maisur war (1790-92), Captain Little's detachment
passed through the distriet on its way to and from Scringapatam, between Pachipur
about twelve miles south of Gokdk and Nesargi about fifteen miles somth-east of
Piachapur, the counfry was covered by a thick forest called Manol: Bari, the road
through which was rugged and stony. The forest lost itself in the south-west of
Murgod. In some parts where the rivers took too great o sweep the forest was the
houndary between the Mardtha and Maisur territories.  Moor’s Narrative, 15
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numerous, are fenced by hedges and are well shaded by frees.
Further east a range of low flat-topped hills coming from the
north-west disappears near the Krishna. Ifast of these hills the
country stretches flatter and poorer, a waving treeless flat, with
long stretches of sheet rock. The npper valley of the Don is very
fertile and grows unwatered wheat; 1 other places there is little
tillage except in low-lying plots at the sides of brooks and in
occasional patches of black soil. Here and there the dull bare plain
is broken by stcep solitary peaks and granite rocks.  kvery five or
six miles, marked by a few nim and tamarind trees and brightened
by garden patches, are the sites of villages of flat raud-roofed hounses
surrounded by more or less ruinous walls. The south-west rain is
uncertain and scanty and the people frust mainly to the north-east
supply. Most of the crops belong to the late harvest, white judri,
millet, cajan pea, hinseed, and wheat.,

Except some parts of Athni in the north and of Sampgaon in the
soath, the district is thickly covered with ranges of hills, some of
them topped with strongly buailt forts, some of them covered with
wild brushwood and prickly-pear, and some with their sides
carefully tilled almost fo the tops.

Two great spurs cross Belgaum from west {0 east, and form the
water-partings that divide the drainage area of the Ghatprabha from
that of the Krichna on the north and of the Malprabha on the
south, The water-parting between the Ghatprabha and the Krishna,
which may be called the North Ghatprabha Spur, rises in the
Savantvadi state close above the famous hill-fort of Manohargad
about forty miles north-west of Belgaum. After running north-eass
for more than thirfy miles it turns nearly east till it reaches Chikoda.
Among the sandstone hills, which in this part of the district go to
form the North Ghatprabha Spur, the chiof are the table-topped and
ironclay-capped hills of Vallabhagad or Hargdpar (550 feet high)
about fifteen miles south-west, and Hupur or Pavitra or Piijargudd
(270) about scventeen miles south, of Chikodi; the flat-topped hilis
of Mallayan or Adigudd (630) about twelve miles west, and of
Julapengudd (730) and Nagarhdl (850) about five miles norih, of
Chikodi; of Ndgarpachmi (390), Jogigudd (875), and Nirvdnepan
(710) within a mile of Chikodi; and of Shendur or Rdsabéi (670)
with & pointed top, abont five miles west of Nipani, Of these
Pavitragudd is alone difficult to climb. All are covered during
the rainy months with grass and have ne other vegetation; all are
infested with jackals and wolves, Fxcept Ndgarpachmi, Jogigudd,
and Nirvinepan all have their tops or sidds tilled with wheat,
millet, and rice, by Mardthds, Lingdyats, Jains, Mhdrs, and
Musalmdns. From Chikodi the main spur passes east right across
Belgaum and beyond the Belgaum boundary till it is cut by the
valley of the Ghatprabha close to its meeting with the Krishna. It
reappears in Kalddgi as a low ridge east of the Ghatprabha and
continues eastward for abous twelve miles along the southern bank
of the Krishna.

The gecond great spur may be called the North Malprabha Spur.
Starting from the north side of the Tolkat pass, about twenty-four
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miles west of Belgaum, it riges into the high ridge known as the
Kasar Sudda. Of the hills which form the North Malprabha Spur
the two most noticeable are Pdargad about thirty-six miles, and
Kilanandigad about twenty miles west of Belgaum. The peaked
hill of Pargad is so sieep that it has to be climbed by rock-cat
steps. The sides are wooded except where patches have been
cleared for wood-ash tillage. It has a rained fort and several
reservoirs. The highest point of the range is the perfectly table-
topped hill-fort of Kdlanandigad on the Réam pass road between
800 and 900 feet above the plain. Its base 1s more rugged and
its upper slopes are steeper than those of the neighbouring hills!
The ascent from the north side is by about one and a half miles of
steep footpath. Unlike the neighbouring hills Pdrgad seems to
consist thronghout of a very heavy red clayey iron-stoue and the
capping is sharply scarped all round the edge. The other hills
forming the spur are generally neither very high nor very steep.
They yleld little but grass and a scanty %mmkhncr of brushwood,
and their slopes fall gently almest into the plain Ieaving near the
base large spaces fiv for tillage. Thongh towards the west of
Chéndgad about twenty-two miles mnorth-west of DBelgaum the
timber-covered hills are high and abrupt, the main spur sinks to the
north of Chindgad, but again rises in the high ridge of Gandharvagad
two or three miles furthor. The Grzmdhfwvawad hill with a ruined
fort has rather bave sides. The ascent iz about a guarter of a
mile, stecp on one side and casy on the other. At Rajgoli, a little to
the east of Gandharvagad, the main spur is crossed by the narrow
valley of the Tdmraparni. In the next ten wmiles it is broken
by the channels of the Islimpur, Mdrkdndeya, Belgaum, Kelvi,

& Iranhatti, and Nandi, all Howing neorth-east to join the Ghatprabha.
In this part of the district, especially to the north of Belgaum, are
long sandstone ridges with grass and brushwood covered sides, and
nearly level tops, none of them more than 300 feet high and none of
them toc stcep to be used as grazing grounds. Beyond Nandi, for
fifty miles inem unbroken hm, the main spur continaes to sopamte
the Ghatprabha from the Malprabha. It ends in the Amingad hills,
about ten miles west of Hungund in Kalddgl and 130 miles east of
the Sahyddris.

Besides these mein ranges three meoxtant brt minor spurg, the
Mahipdlgad ridge about ten miles north-west of Belganme, the
Bailur mdge about fourteon miles sonth-west of Belgaum, and the
Jamboti I'ldDO about six miles south of Bailur, stresch east from
the Sahyédris. The hills forming the }ia-hipélgad and Bailur ridges
are lofty, their bases large, and their ontlines bold and striking.
The Mahipilgad hill-fort is perfectly table-topped and is capped with
iron-clay. 1t is the highest point of the range and its sides fairly
clothed with wood. The ascent is about 5000 feet long by an
easy path. Bailur, which is a table-topped mass, is capped with
iron-clay, the capping being sharply scarped all round the edge.
It is one of the Trigonometrical Survey BStations, and is the
highest point in the dlstrmt being 3491 feet above the sea level.
After a length of about five mi‘.es‘, the Bailur ridge disappears in
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the valley of a streamlet which runs info the Malprabha. Beyond
the valley it again rises in the hagh and very noticeable hill of
Yellurgad. 7This, which has the ranins of a finc old fort, 38 one of
the Trigonometrical Survoy Stations, 3363 feet above the sca level
and 797 above the sill of the chicf gate of the DBelgaum fort.
Beyond Yellurgad, the ridge stretches fourteen miles north-east by
cast when it touches the southward extevsion of the great North
Malprabha Spur. Here the most noticeable hill is the beld and
high Kardigudi, a Trigonometrical Station about twelve miles cast
of Belganm. After touching the North Malprabha Spur the ridge
rans for three or foar miles further and sinks into the semowhat
raised plain which forms the water-shed between the Ghatprabha
and the Malprabha., The Jdwmboti ridge which 1s abous six miles
south of the Bailur hills, has the %peua] interest of being the most
southorly mountain mass within the Decean trap area. The hills
which form this ridge are high, more or less wooded to their summits,
and press closely on each ofther. The chief is Kirvalegudd or
Goraknith eight miles west of Khandpor, It is about 2100 fect
high and is Hlat-topped. It has a sloping ascent and the sides are

covered with brushwood giving shelter to tigers and spotted deer.

Among tho isolated hills, unconnected with the Sahyddri spurs,
ROME 11(: to the north of thc Krishna, some to the north of the
Ghatprabha, and some both north and soath of the Malprabha. Of
the hills to the north of the Krishna, the most noticeable are those
round the town of Athni and those in the north-west of the
Athni sub-division. The hills round Athni town are rolling flat-
topped sandstone ranges, 200 to 500 fect above the plain, bare
of vegetation except prickly-pear. Those on the norfh-west
of the sub-division belong to a spur thal runs souath-ecast from
Satdra.  Within Athni Iimits the bare fat-topped hills rise from
the plain in clear cut terraces, whose outlines, uubroken by trees or
bushes, stand out with. marked cloarness when caught by the rays
of the sun. Of this range the chief hill within Belgaum limits is
Junapndla or Belvankigudd, a rngged fortified peak, about fiftecn
miles north-wost of Athni. [t vises about 1000 feet above the plain
and is covered with short thorny scrub and grass.  On its flas top

. Lingdyat and Mardths husbandmen raise erops of wheat and gram.

Of the hills to the north of the Ghatprabha there arve the sandstone
ranges in (rokik, 200 to 300 feet high, which run north and south
and are covered with prickly -pear.  About two miles north of
Gokédk the bold rugged slopes and table-topped mass of Bagedgudd
or Bastigndd reaches a height of 2667 feet, and stands 700 to 800
foet ahove the plain. It is a great mass of trap in which the lines
of eight leading flows may be clearly traced. About seven miles
east of Gokik Is the Manikert ridge of reddish drab gunartzite beds
capped with trap. Manikeri, the hlu'hest point, is a Trigonometrical
Station about 2458 feet above the soz. The top commands a wide
view 1n which the objects of most interest are the Gokdk falls and
the Gokdk scarp. At Hulkund, four miles south-east of Manikeri,
the ridge is crossed by a river hed, bui it riscs again to the east
and forms two conspicuous rocky hills. Of the hills to the

L 2
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north of the Malprabha, the Kathdrigad hill, about twelve miles
north-west of Saundatti, is 2844 feet above the sea and about
1200 feet above the plain. I iz covered with prickly-pear and
brushwood sheltering wild hogs and panthers. It has a remarkable
flat dome with steep deep-fissured sides. The hill is formed of
granite gneiss capped by a mass of quartzite. To the geologist
the view from the top is of great interest.  South of the Malprabha
river and four miles north of the Kel pass, in the extreme west,
stands the fHat-topped hill-fort of Bhimgad, rngged, steep, and
surrounded by a double line of broken hills, rising 1800 feet from the
plain.  From the north side of the great Mahdddyi ravine looking
over the scarp formed by the cdge of the trap area, the fort, with the
neighbonring limestone peak and several huge masses which have
slipped into the valley, forms a view of rock and forest of rare
wildness and beauty. The way up is by rock-cut steps, throngh
bush-covered slopes which shelter bears, tigers, wolves, and bison.
Neither the top nor the sides ave tilled. At the foot of the hill
is a village inhabited chiefly by Mardthds. About ten miles south-
east of Bhimgad is the flat-topped hill of Dongargavgudd. It is
about 2400 feet above the plain and is covercd with scattered
trees shelfering tigers, leopards, and wolves, - There is no tillage
and there are no hamlets. About twelve miles north-east of
Dongargavgudd the Hlat-topped Samshergudd rises about 1800 feet
from the plain. Its gentle slopes are covered with rocks and a
few irees which shelter hysonas, wild dogs, and hares. About three
miles south of Shamshergudd the flat-topped hill of Méchigad or
Bijganigndd rises about 1500 feet above the plain. It is covered
with trees and its top and sides are tilled. About eight miles south
of Machigad the flat-topped sloping hill of Kumbhardegudd rises
abou$ 1800 feet from the plain. It is covered with trecs which
shelter tigers, lcopards, and wolves. Sampgaon has three hills,
Deshnur aboot ten miles north, Ganimardi about ten miles south,
and Hitalmardi about eighteen milcs south-west of Sampgaon. The
flat-topped Deshnur hill, about 1320 fect above the plain, 1s covered
with grass and brashwood. Bedars, Lingdyats, and Mardthds till
its top with gram, millet, and rigi. The other two hills, which are
also fat-topped, have their gides covered with grass and brushwood.
The top of Hitalmardi is tilled and millet and rice are grown on 1.
The Parasgad hills arc flat-topped and are covered with brushwood
and prickly-pear sheltering panthers and wild hog. Of these hills
Yellamma about 425 feet above the plain is three miles, and Huli
about 300 feet above the plain is six miles, north-east of Saundaiti ;

- Hirekummi, a Trigonometrical Survey Station, 2572 feet above the

sea and 500 to 600 feet above the plain, is about eight miles south-
east of Saundatti; Someshvargndd about 350 feet above the plain
15 about thirteen miles north-west of Saundatii; and the Parasgad
kbill is about a mile south of Saundatti. The Parasgad hill is about
600 feet above the plain and 2572 feet ahove tho sea and has steep
rocky sides difficalt to climb.

The district drains castward along the three lines of the Krishna
in the north, the Ghatprabha in the centre, and the Malprabha in the
south. None of these rivers is navigable, and between February
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and May the volume of the Krishuwa is much reduced, and the
Ghatprabha and Malprabha shrink into small streams. All three
have worn deep courses through the surface black soil and laterite,
and most of their banks are covered with biabhul trees.

The source of the Krrsuna is near the hill-station of Mahsbaleghvar
in Sdtdra, at a height of 4000 feet above the sca. After a south-
easterly course of about 175 miles, through Satara and parts of Sangli
Miraj and Kolhdpunr, it enters Belgaum at the village of Ganeshpur
about twenty miles north of Chikodi, and,after flowing about six miles
to the south-west, receives from the west the waters of the Panchganga.
Below this meeting the unifed streams turn ncarly at right angles
to the south-east, cross a narrow strip of Kolhdpur, and enter
Chikodi, forming for about five miles the boundary between Chikodi
and Athni, until at the village of Shdhapur, the river turns nearly
west for three miles when it again changes to the south-east. A#b
this point it receives from the west the waters of the Dudhganga,
which, with its tributary the Vedganga, drain the north and west
of Chikodi. Below the meeting the river rums five miles to the
south-cast when it again turng north-east for abont eight miles,
Next it passes through Rédybdg of Kolhipur, where, near Chinchi,
it is joined by a streamlet called Halhanla m Kanarese, but by
Musalméans called Dudh Nalla or Milk-river from its white water.!

- After a fow miles it suddenly turns north and enters Athni, where

1t winds to the south-east and then to the north-east, receiving the
Agrani from the north about eight miles south-west of Athni,
Beyond this it flows south-east, and forming the south boundary of
Athni, turns north-cast till it enters Kalddgl near a willage called
Janvdd. Close to the Krishna are many plots of garden land and
the banks are covered with trees, The river sides are steep and
scarped from twenty to fifty feet high, generally of black soil or
laterite. In the rocky bed are many babliul shaded islands? The
monsoon freshes fill the river bed from bank to bank, and, as s
rule, from June to December the volume of water is very large.
During the dry months the stream greatly dwindles, and between
March and Juue there is but a scanty flow.> There are eight ferries
at Aindpur, Halihdl, Satti, Mahisvddgi, Savadi, Shirhati, Chikk
Padsalgi, and Hire Padsalgi. The forry boats are round wicker
baskets covered with leather, twelve to fifteen feet in diameter, and
able to carry thirty to forty passengers.

From its source in Snndargad to the north of the Rdm pass il

it joins the Krishna at Kudli- Sangam about thirty miles north-east
of Kalddgi the Guarerapma has a total length of 100 miles.

! Moor’s Narrative, 268.

2 On one of these islands about a mile east of Kudehi, Lieutenant Moor of Captain
Little’s detachment found (1791) a beauntiful maungo grove overshadowing two
Musalman tombs. One was of a Musalman saint named Shajkh Muhammud
Buraj-nl-Din and the other of a princess of Balkh. Both had travelled so far to make
converts to the truc faith. They settled on the island and remained for many years
doing acts of charity and benevolence. Narrative, 269.

3 In the middle of May 1791 Lientenant Mocr found the Krishna near Ainipur
about 500 yards from bank to bank. There was much water, the Geepest part on the
north baak being five feet.  Narrative, 269, 300.
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After flowing about thirty miles north-east through Kolhdpur the
GHaTPRABHA enters the district north of the village of Shedihal at
the junction of the Belgaum and Chikodi sub-divisions. From
Shedihdl, near which it receives the Taémraparni from the south, the
Ghatprabha flows about twenty miles north-east across the Chikodi
sub-division, where it is joined from the west by the Harankashi.
It then enters Gokdk between the villages of Sultdnpur on the west
and Shivdpur on the east. From this 1t takes a sharp turn to the
north, running along the boundary of the sub-division. It again turns
suddenly to the south-east and flows in an almost straight conrse to
Gokdk. Three miles to the west of Gokdk rushing through a rugged
and picturesque gorge between two ranges of sandstone hills and
dashing over a cliff about 175 feet high, the river forms the falls of
Gokik, whose thundering roar is heard for about five miles round.
Exceptin the raing, little water iz seen in the rocky hed of the river
above the fall. Tt runs in narrow channels decp cat into the rock,
till, as it reaches the brink of the cliff, it spreads across the bed of
the river. For some distance above the fall the force of the current
has worn many large holes which are a favourite bathing-place for
Brghmans and others who come to visit the local deity Mahaling-
eshvar., The grandeur of the falls varies greatly at different seasons,
but from June fo December they are almost always worth a visit.
A Dittle above the fall the river 1s about 250 yards across but narrows
to eighty as it reaches the brink of the chasm. This narrowing
greatly increases the depth and the speed of the mass of water,
which, at therate of ten fect a second, hurries ten feet deep down the
shelving tables of rock. 'The denseness of the body of water, and
its dull muddy colour make the fall seem slow and sullen.! But the
feeling of massive weight is relieved by light and airy clouds of
white and amber spray, which, rising from the depth of the gorge in
curling wreaths, veil the foot of the fall, except when a fitful gust
sweeping up the glen scatters the spray. Above the crest of the
gorge the spray vanishes ag it rises ; bub it again gathers, and at a
hittle distance falls in gentle showers. Spray-bows, of varying bright-
ness, clearness, and size, lend their tints to the over rising vapour.?

About two miles below the falls, and half a mile above the town
of Gokak, the Ghatprabha receives the Markdndeya, after a course
of about forty miles from the hills to the west of Belgaum. From
Gokdk the Ghatprabha again runs north-east and passes out of
Belgaum into the Mudhol state. Mxcept among hills the banks
are low and gently sloping, and, in places, owing fo the hardness of
the rock, the bed is very shallow. Like the Krishna it is unfit for
navigation. In 1835 the water rose so high as to cover three of the
flight of steps which leads to the largest of the temples on the right

1 A tumbler of water deposited about one-fiftieth of a fine reddish clay. Captain
Newbold in Geological Papers on Western India, 354. )

2 Spray-bows like rainbows are formed only on the surface of the cloud facing the
sun. The brightness of their tints depends on the zize and qlosenegs of the particles
of vapour. They are brightest where the particies are of middle size and closenesg
aud grow dull as the particles are smaller and denser. The largest spray-bows are fo
be geen in the evening. They form an arch r1gl}t across the river, and, as the san
sets, rise, withdraw, and vanish, Memoir Geological Survey, XII. Part 1. §9.
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bank of the river at Gok#k. The chief ferrics are at Hadkal,
Ghodgiri, Modga Dodali, Ilansihal, Gokak, Tigdi, and Dhavleshvar.
Like thosc on the Krishna the bouts are round coracles, wicker-work
covered with leather,

Unlike the Krishna and the Ghatprabha, which rige beyond the
Limit of the district, the Marrrarna hag its source among the eastern
Sahyadrl spurs about eight miles west of Jambe#i in Khéndpur.

Of the origin of the river this story is told: In the village of
Kankumbi, on the easiern brow of the Sahyéddris, lived a man who
was happy in being the hasband of a beautiful and virtcons woman.
In spite of his wife’s goodness jealonsy scized his soul, and he gave
his wife neither rest nor peace. At length, driven to despair, she
sacrificed to the gods and putting np a prayer to Basava, the patron
of Lingayats, threw herself into a mountain tarn, No sooner did
the pool receive this sacrifice than its waters began to rise, and,
flowing over their banks, formed a river which was called Malprabha
or Malapahdari, the Cleanser from Sin. '

Frowm its source in Khindpur the Malprabha runs east for about
thirteen miles, when it turns south-cast for about eight miles, and
then north-cast past the towns of Khindpur and Lokodi. In this part
of its course, thongh it is shallow in the fair season, it continucs to
flow throughout the year. Throngh Sampgaon, across which it next
flows in an almost casterly direction, it is a sluggish stream, running
in & deep bed belween high steep banks.!  Crossing Parasgad in a
north-casterly direction 1 passes into the ‘l'orgal state near the
village of Basargi. Abount four miles north of Sanndatti the Mal-
prabha rushes violently through a gorge in the Manolihills.  Before
the river wore this gorge through the hills the plain to the west was
probably an inland lake, whose surplus waters fell, as at Gokdk,
over the north face of the cliff. By degrees the fall wore the rock
and gradually cut a passage backwards till the lake was reached and
s wabers drained.  On either bank of the gorge is a rock naturally
formed into a rough figure. These rocks are the subject of the
following story : In former days the river, instead of passing through
the hills, erept humbly and slowly round their base. One day a
peacock, who sat flannting his gorgeous tail on the top of the rocks,
reproached the river for its humiiity in ereeping round the base
of the hilland kecping to the level ground. Enraged st the peacock’s
taunts the river suddenly changed its course and rashed to the
spot on which the peacock was sunning humself.  Before the bird
had time to fake to flight he was changed to stone, and the water
bursting the barvier of rocks broke the mage of the peacock
one-half of it on either bank. From this, it is said, the place took
the name of Navil Tirth or the Peacock’s Pool.? The gorge which

1 At Samgoli, about five miles south-east of S8ainpgaon, Lieutenant Moor, of Captain
Little’s detachment, found (May 1791-92) the Malprabha about two hundred vards
across with two feet of water and a good bottom.  Narrative, 45, 259.

® According Yo another legend, a peacocl, hard pressed by its pursuers, was
unable to fly over the chain of hills which rises to the north of the great black plain.,
In its terror it eried piteously and the deity of the Malprabha, taking pity on the
hird, clove 2 passage through the rocks by which it escaped. Finding the new
pazsage conveniend, the goddess adopted it as a channel for her stream, and has
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is about 300 feot deep includes an wpper or south-western half not
more than fifty yards wide, and a lower half whick iz broader
and with lower banks. The upper or south-western halfl is so
narrow that, even in moderate floods, not an inch of margin is left
between the waber and the vertical walls on either side. During
great floods the water rises thariy to forty feet in the gorge, and
rushes with mighty force, forming pot-holes of great size and
depth, which at cvery new-moon 10 the fair geazon, when the water
18 low, are largely resorted to by Hindua devotees. In its lower or
northern half, the gorge widens consgiderably, and the sides decreasc
i height, till the gquartzite beds die out in w jevel flat which stretches
for some distance to the north-east,

At every village along the bank of the river, right down in the
bed of the stream, is a small square temple containing a ling, and in
front of the small low door is almost always an image of Basav in
the form of the sacred bull. The banks vary much in character;
mn some parts they risesharply [rom the water’s edge, In others they
have a gentle slope, and in u few places the river runs almost on a
level with the country round.  Near Manoli the Malprabha recetves
from the left the Bendkathl, a stream which rising in the trap hills
near Sategiri, has a southerly course of abouot twenty miles. Besides
the Bendkatti, thongh both from the north and the south many
smaill streams {ull into the Malprabha, it has no important feeders. A%
Sogal, ten miles west of the Manol: gorge, a stream which after
a southerly course of about five miles falls into the Malprabha near
Kungari, ruvs southward through a depression in the gquartzite boun~
dary ridge, and forms a very picturesque waterfall in a semicirele cut
into the hard quartzite conglomerate.  The fall is over a sheer rock
fifty to sixty feet high, Above the prineipal fall are two minor falls,
which, with an old temple and a group of trees, form a very pretty
scene. The chiel ferries on the Malprabha are at Jdmboti, Khandpur,
Mngutkhdn-Hubli, Turmuri, Sangoli; Virdpur, Yakundi, and Manoli.

Besides these three main rivers, where, in the sonth-west, the
district stretches to the crest of the Sabyddris, the Mahdddyi, a
feeder of the Goa viver, and the Tilari, a small river near the Rdam
pass, drain westward through clefts in the crest of the Szhyddris.

Except the east of the plain country, which is generally badly off
for water, the water-supply is plentiful. In Gokdk, the plain from
four to six miles wide, between the Ghatprabha and the chain of hills
on which Mamdépur stands, 1 formed of rich black soil everywhere
of good depth. 'The land is capable of yielding the richest crops if
only there was water. But the rainfall 1s so uncertain that only once
m three yearsis there a fair harvest. The east of Parasgad is subject
to droughts followed in the hot months by a faiture of drinking
water. In othexr parts artificial ponds and reserveirs hold drinking
water during most of the year.

Geologically! the district forms three great belts. 1In the south

——

wsed it ever since. The river at this spot is supposed to have great cleansing power,

Memoir Geological Survey, X11. Part 1. 99,

! The geological sketch of the distriet has been compiled from Mr, R. B. Foote's
Memeir on the Geological Features of the Southern Mardtha Country and Adjacent
Districts. Geological Surviy of India, XIT, Part 1. of 1577,
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is a narrow sirip of gneissic rock; in the centre are quartzite and
limestone partly overlaid by two great bands of trap; and in the
north and west are trap and iron-clay. The earliest traceable event
in the history of the Belgaum rocks is the making of the stratified
schist. This process was probably continned at intervals through Iong
periods. The schist beds were thon forced up, broken, and their
character changed by a voleanic eruption, of which certain old highly
erystalline trap dykes are a record. After remaining as land through
long ages the gneigsic rocks sank, were worn by the sea, and as they
sank still lower, sandstones and limestones were formed from their
ruins and laid over them. Anofher voleanic eraption forced the
sandstones and limestones above sea level, changed their character,
and twisted and broke them. For Jong they confinued as lond,
weathering nto hills and valleys, the rivers widening in places into
small lakes where cross ridges checked their flow. Next, from the
north-west, lava flows rolled over this rugged country, filling valleys
and leaving swelling downs dnd shallow hollows,  Of these flows only
a fow reached the cast of the district, but towards the west at least
eight great flows came at intervals and lay one over the other.  Since
the flow of Iava ceased the general lie of the country has not changed.
The surface has been greatly worn, but the wearing forces have
apparently entirely been air-forces, sun, rain, and wind. Though over
large areas it has now disappeared the iron- clay capping of Bagedgudd
near Gokdk shows that the latest lava flow spread at least as far
east as the cenire of the district. The rivers have long forced their
way cast through the hardest hills. But rocks formed under fresh
water and gravel and shingle beds on river banks, sixty to eighty feet
above present flood levels, show that at some period after the latest
outflow of lava the country was in places covered with lakes. Since
their outflow air and water have changed the latest lava beds into an
iron-clay rock that caps most of the higher hills, and in the plains
the traps have weathered into red soil, and traps sandstones and
gneiss mixed with vegetable matter have weathered into black soil,
The rocks are almost entirely without organie remains.  Almost the
only signs of plant or of animal life are in recent alluvia, where,
besides shells, the bones of a wild ox and of an extinct species of
rhinoceros have been found.

Beginning from the surface the succession of the geological
formations is:

Post Tertiary or Recent:
7. Bub-atrial Formations and Soils.
6. Alluvia,
Later Tertiary :
5. Bone-bearing Deposits,
Upper Sccondary :
4. Deccan Trap and Associated Formations
(8) Iron-clay (latorite) Formations. {z) Intertrappean Lake Beds.
3. Infra-trappean Formations, Lameta Beds.
A 2, Kalddgl Series of Sandstones and Quartzites (S ub-metamorphlc)
Zoic
1. Gnoeissic (Metamorphic) Series with Associated Intrusive Roeks.

For descriptive purposes the different formations come most
conveniently in their true geological or ascending order.
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Within Belgaum limits the Gneissic Rocks form a beli that stretches
across the sonth of the district varying in breadth from two to six
nules. Besides in this belt gneissic rocks appear as tuliers in some
cases among sandstones and quartzites, in other cases among trap.!
It has ot been sottled whether all the gneissic rocks belong to the
same geological age. Full mquiry will probably show that they
adinit of subdivision and classification. The series includes a very
considerable variety of rocks, schistose or granitoid, separated into
greab sharply-defined bands, which, 1n many cases, may be traced
across the country from the southern boundary of the younger traps,
across Dhirwér to the Tungbhadra. and away into Belldri and
North Maisar.

West of the Dharwéir-Belgaum road the gneiss is greatly obscured
by lateritic or lthomargic “surface dcpomts Beyond these, ncar
Khandpur, about fifteen miles sonth of Belgaum, 15 a broad belt of
granitoid gneiss, the bedding of which is doubtful. Further west is
a great development of very schistose chiefly micaceous gneiss with
some very thick beds of erystalline limestone, the strike of which 1s
difficult to indicate as the beds roll at low angles. These beds show
much the same position in the several sectionsat Bhimgad and m the
Tildri ravine. The rocks met with in the gneissic series are divided
mto two greas groups, the granitoid, which are highly crystalline and
massive, and the schistose, which areless ¢rystalline and often highly
foliated and distinctly bcddcd The schistose areas differ from the
granitold areasby the much greater smoothness of their surface. Even
when they form hills the hills are in most cases gently rounded, the
scenery i commonplace and tame, and there i a want of vegetation.
A band of granitoid gneigss crossing the Malprabha, and numerous
dykes having a north-east to south-west course, appear in the
Kathdrigad Valley, about sixteen miles west of Torgal. Another
gramto;d band forms some noticcable hills at Ganibail, twelve miles
south of Belgaum, and passes scuth through Kh(mapur fo tho
Nandgad hills. Besides, at Saundatti, 2 very broad band of schistose
rocks appears in the upper valley of the Malprabha at Bail Hongal,
about ten miles west of the Katharigad granitoid band, and stretches
south-west within a few miles of Khénépur, where it joins the most
westerly band of granitoid gneiss,

The commonest type of granitoid gneiss is a more or less
porphyritic rock consisting of quartz, felspar, and hornblende in
varying proportions. The felspar very frequently predominates.
As arale the granitoid varietics are not distinetly bedded. The
transition from the highly crystalline massive form to distinctly
bedded and even schistose rocks is often scen near the boundaries
of granitoid areas. The granitold gneiss in those cases shows a
broadly banded structure, the bands being parallel to the true

L There are twelve chief inliers: the Kathirigad inlier thirty miles cast of Bel-
gaum ; the Halki and Budnur inlier north of the Belganm-Kaladgi road : west of
these are the Vannur and Pdchipur inlicrs; to the north of these are three other
inliers at Kelviy, Mamddpur, and Gokék further south are two inliers in the
Belgaum valley ; and west of Belgaum close ‘to Patna two small inliers show through
the Decean trap.
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foliation of the less altered rocks, and being in fact the true layers
of original deposgttion.

The two chicl varieties of schist are micaceous and heematite.  The
micaceons schists, though unecommon in the east, are scen in vagt
thickness in the ravines of the Mabaddyl and Tilari and in the
scarps south of the Pérvér and Rdm passes. Of heematite schists
numerons beds are found in the upper valley of the Malprabha in
the Bail Hongal schistose band where they form conspicuous ridges
among the softer schistose rocks. Their silicious laminse are
generally very fine-grained, and arc often as semi-vitreous in texture
as true quartzites. Their colour varies from nearly white to bright
red or even dull brown.  The frue foliation or bedding of the rock
is almost always perfectly preserved. They are poor in ircn, and
rarely show much of the red staining, though they are frequently
jaspideons in fexture. The country 18 covered with their debris to
a remarkable extent. Minute and small quantities of gold are found
agsociated with hamatite beds in some of the streamlets about
Bail Hongal and Belovddi.

Associated with the schistose members of the gneissic series are
beds of erystalline Iimegtone. On one of the most conspicuous
masses of this lmestone stands Bhimgad fort, about twenty-five
miles soutli-west of Belgaum. From the north side of the great
Mahddéyi ravine, looking over the scarp formed by the edge of the
trap area, Bhimgad, with ncighbouring limestone peaks and several
huge masses which have slipped into the valley, forms a wild and
most beantiful scenc.  The dolomite beds extend southward from
Bhimgad across the Kel or Talevadi pass and up the northern slope
of Darshindongar the hizhest kill in this part of the Sahyddris.
Here, as at Bhimgad, the limestone iz a light gray sacharoid
magnesian with numerons quartz lamine.! Near the cast gate of
Bhimgad a large quantity of dark blackish brown powder is found
on the surface of the delomite from which 1t has evidenily
weathered. The face of tho limestone which is here greatly bid
by vegetation is darker than in the main mass of the mountain.
There are three other chief instances of crystalline limestones.
A gray crystalline limestone underlying the hsematite-schist bed
which forms the erest of the ridge sonth of B4il Hongal in the upper
valley of the Malprabha; a small outerop of very silicious gray
limestone which forms two small inliers fonr miles east of Nesargr on
the Belgaum-Kalddgi road ; and o the east of Gudganhaiti, six miles
north-cast of Nesargi, a very considerable bed of gray limestone
associated with argillaccous and micaceous schists. |

Of trap, gramite, and quartz the three chief foreign dykes or
recfs that cross the South-Mardtha gneiss, the only reefs of any size
within Belganm limits, are trap dykes. A numerous set of dykes,
with a north-east to sonth-west conrse, cross the gneiss inlier in
the Kathdrigad hills. The largest of this groupis a very broad dyke
which, rising from the black soil three miles north-west of Behvur,

" An analysis of the dolomite showed waber and organic matter 4-0; carbonate of

lime 564 ; carbonate of magnesia 34'8 ; oxide of iron with a little alumina and man-
ganese 3°6 ; insoluble 22,
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runs for about eight miles, till it joins another very large dyke.
Beyond this dyke it does not reappear, or Is again 1mmcdmtely lost
ander the altuviaum of the Krishra at Mudukop An intrusion of
dioritic trap, sarrounded by a vast unbroken spread of cotton soil,

occurs at Asmatti, about twelve wiles east of Para;sga,{i and forms a
long low rocky hill.  To the north and south the ridge dies away
rapidly under the cotfon soil, but groups of large masses stand oub
at intervals showing that it stretches north-west and south-east for
about three miles with a width of two-thirds to three-quarters of a
mile.

A great serics of quartzite, sandstone, and limestone rocks, in
many respects closely resembling the Kadapah series,! forms a well
marked basin, lying mainly between the banks of the Krishna and
the \Lz]pr&bha rivers. In geological sequence these rocks are next
in age to the gneissic series on which they directly and unconformably
rest. Their broken ridges of varied outlme relieve the dullness of the
central and castern plain, but their barren saxdy soil 1s unfavourable
to vegetation. Within Belganm limits the rocks that belong to the
K‘il&dél series are of two Ie;tduiﬂ variebies, quartzites and limestones.
The quartzites are found ina line that rons from Daddi in the west to
Rémdurg in the east, about two-thirds from the north of the district.
The limestones, which are ¢f later formation than the quartzites,
occur in an Inner basin in the eastern centre of the district, a
space about fifteen miles from mnorth to south and about thirty
miles from east to west.  Beyond these limits, gnartzite and limestone
rocks appear in many parts of the district both as outliers resting
on older rocks, and as inliers, expe%ed by denudation within the area
of younger rocks. The chief of the inliers are fo the west,
the Méngaon iuvlier in the upper valley of the Harankdshi, the
Shergnon and Assangaon inliers In the valleys of the Vedganga and
Dudhganga in Kolhapar, and a group of large and small inliers on
the south bank of the Ghatprabha near Yédvad about nine miles
sonth-west of Mudhol. Of the outliers one of some importance caps
the Parasgad hill and two small ones occur a little to the north-cast.

The series, as a whele, where disturbed, is decidedly metamorphic.
The disturbed parts lie within the Kalddgi basin, the undisturbed
parts are, with few exceptions, the western outliers. As no trace of
any organism has becn detected the series may for the present be
regarded as lifeless or azoic.

The whole series may be subdivided as follows In descending
order :

B.—Upper Kalddgi Serics, Feetf.
8. Shales Iimestones and Hmimnatite Schists 2000
5. Quarlzites with local Conglomerates and Breeslas .., 1200- 1800
A —Lower ’alacidgi Series.
. Limcstones Clays and Shales ... . 5(‘00 6000

Sandstones and Shales ...
Silicions Limegtones and Fornstone or chetty Bxecmas 3000- 5000
. Quartzites Conglomerates and Sandstones ..,

wwwg

1 This series takes its name from Kndapah a British distriet in the Madras Presi-
dency between 18° 12" and 16° 19’ north latitude and 77° 52’ and 79° 45 east longitude.
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The tolal thickness of the series is not clearly known. Near
Kalddgoi the depth is not legs than 10,000 to 15,000 feet, and in the
west, among the Sahyédris, where all the rocks apparently belong to
the lower series, the thickness is not less than 1000 feet.

Rocks belonging to the upper series are found only over small
arcas in the east of the district. The chief places are to the west
of Lokdpur and to the west and east of Yadvad. Of the upper series
of rocks the limestones of the higher portion are found only in the
east. This limestone tract is on the eastern boundary about fifteen
miles from north to south, from about five miles south of Mudhol
to about ten miles north of Rdmdurg. It stretehes in a broken belt
about thirty miles north-west into the trap ecountry, narrowing till
it ends near Beshati on the right bank of the Ghatprabha aboat
twenty miles below Gokdk., The remaining rocks of this series
belong to the gquartzites and shales, the lowest section of the Lower
Kalddgi Series. These form an irregular winding belt, which,
beginning ahout five miles on either side of Rémdurg in the east,
stretches first north-west to Gokdk, and ther seuth-west to Daddiin
a band ten to twenty miles broad.

The base of the Kalddgi scries rests on the gneissic rocks whose
surface was so uneven that in places the basement beds of the
quartzites and sandstones may be seen lapping round prominences
rising from the surface of the older rocks. The silicious rocks of
the lowest Kalidgi sections are enfirely of materials taken from
worn gneiss,  The two sections of the Lower Kaladgl series may be
further divided as follows:

IL. 4. Limestones Clays and Shales.
3. Sandstones and Shales.
1. 2. Bilicious Limestones and Hornstone Dreceias,
1. Quartzites Conglomerates and Sandstones,

The three lowest subdivisions are so closely connected that they
may be best taken fogether in the same section. The basement
beds of the Lower Kalddgi Series consist of conglomerates, grits,
sandstones, and quartzites of great aggregate thickness. There are
occasioral beds of shale or shaley flags, and in one place several beds
of heematite schists. All the outliors belong to this section of the
series. 1In the rocks of the series therc is great local diversity of
texture and colour. At the same time the relative characters of the
more important subdivisions are to a great extent constant, and the
gradual decreage in coarseness of texture from below upwards holds
good almost everywhere. Resting upon the basement beds, in the
east and south of the bagin, are found beds of intensely silicions
limestone, which in many places pass or seem to pass into very
characteristic hornstone or cherty breccias. Resting upon these come
in most parts of the basin the clays, shales, and limestones that are
grouped together in sub-section 4. In the south and west of the
basin an important group of sandstones and shales appears between
the breccia beds and the base of sub-section 4. But the imperfect
character of the local sections and the presence of a broad band of
Deccan trap combine to make the relations of the beds obscure and
doubtful.  As a rule the rocks of this section lie somewhat upturned,
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the outer boundary scarps forming a true hasement edge. Within
the basin, they are usnally waving, but in some places are horizontal,
and inothers are much disturbed and crumpled. In the western
outliers the conglomerates and sandstoves are almost undisturbed
and show a mintmum of metamorphic action.

The colour of the conglomerates and lower grits varies much
more than the colour of the higher beds. Among the conglomerates
the chief shades are purplish-gray and dark purple, pinkish-gray
from the decomposed granite-gneiss, whitish-gray where there are
many quartz pebhles, and much light reddish-brown. The shaley
beds are usually drab or pale ashy-gray. Near the jaspery heemafite
schists of the gneiss the conglomerates are In many places almost
entirely composed of rolled or angular fragments of the jaspery
haematite of all colours peculiar fo those beds.

The cherty breceia beds, which are peculiar features of the Kalddgt
basin, by weathering into disconnected masses, ohscure the relations
between the underlying and the overlying rocks. The position and
the relations to the great bands of very silicious limestone, which
occur to the nortk and north-west of Manoli, seem to show that the
hrececias are altered silicions lhmestone. The change from limestone
to breccia was probably caused by highly acidulated water soaking
in and carrying away so much chalky matier that the cherty skelefon
was broken by the weight of the overlying rocks. Subsequent
infiltration of flinty chalky and iron-clay matter formed the crushed
chert into a breccia with variable cemoent. The greater part of this
change probably took place daring the period of volcanic energy
which produced the Deccan trap.

The following details of sections show the character of the Kalddgi
quartzite hills in different parts of the disbrict:

At Gokdl, the great serics of pebbly and gritty quartzites are
remarkably aniform in colour and texture. Drab to reddish brown
are the leading colours. The hest section is in the gorge of the
river just below the fall. Herc the exposed thickness of quartzites
and conglomerates cannot be much less than 400 feet, of which more
than 300 are exposced in the cliff on the north side of the falls.!
The curved lines showing the outcrops of the guartzite beds are
very conspicuons on the face of the cliff. For some distance above
the fall the water 2 runs at a great pace, and in consequence has worn
in the very hard guartzite many fine specimens of pot-holes some
beds of which both here and in many neighbouring sections are
typical waxy quartzites showing beautifully preserved rippling.

1 The cliffs flanking the right side of the river below were found by Captain
Newhold rent by nearly vertical fissures from summit to base, Two of the largest,
with a direction of cast-south-east, were crossed nearly ab right angles by minor
.cracks, which thus insulated portions of the rock., The bases of these totiering
pimmacles were often undermined by the action of the water and the mass tumbled
headlong into the stream. Geological Papers on Western India, 555,

2 At Konur, abowt two miles and a half above the Gokdk falls, a fumblerful of the
turbid water deposited one-fiftieth of its bulk of a fine reddish elay, not caleareous,
The pebbles brought down were chiefly quartz, granite, and hypogene schist, with
a-few calcedonies ; the sand contained grains of magnetic iron, Geological FPapers on
Western India, 355,
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A large fissure! in the cliff which forms the south side of the gorge,

is really composed of joint fissures much enlarged by the partial
shiding forward of the rocky masses.

In spite of the hardness of the rock, the gorge is eut fully a mile
back from the general scarp of the Gokdk hills. This scarp must
have had something of its present shape before the ontpouring of the
Deccan trap. And there can be little donbt that these quartzite
rocks were more worn away before than they have been since the
outpouring of the trap flows.

Two small but very marked ontliers of the basement conglomerate
beds cap isclated and almost eonical schistose hills, one on either
side of the Ghatprabha where it iszues from the gorge below the
falls. These conglomerate beds form sharply scarped table tops to
two hills of hornblendic and micaceous schist. . The lar ger hill, wiich.
rises more than 600 fect above Gokék, overlooks a g-reat- part of the
quartzite platean which strefches away far to the south-west.

Very beautiful quartzite cliffs, whose bright red contrasts
splendidly with the encircling green brushwood, occur in the valley
of the Markdndeya, two miles south-west of Gokdk, and especially
in a great ravine that opens into the valley from the Karabgatti
platean on the south. Round many parts of the Gokdk scarp the
edges of the conglomerate beds form wall-like cliffs, and cceasionally
from the more rapid weathering of the schistose beds in the under-
lying gneiss, fallen quartzite and conglomerate masses strew the
sides and bases of the hills.

The Gokik scarp disappears northward under the Docean trap
at Arbhavi, four miles north of Goksk., To the south it forms two
bold headlands jutting east. Further south it is lost, and the beds
forming 1t dip southward, and then roll generally at low angles over
a large arvca covered with small wooded hills on the banks of the
Kelvt and itg tributaries. It stretches sonth through Lakhmédpur
and Deshaur to Marihal, about ten iniles east of Belgaum, east to
Mamdédpur and Nandi, and west to the Mdrkdndeya river on the
Péchdpur-Ankalgi valley. Throughout this region the sandstones
less frequently assume the character of quartzites, having been
exposed to a decidedly smaller degree of metamorphism. The
coarser beds, as conglomerates and g‘lltb show little change, but

1 The head of the fissure iz elliptical in form, with mural sides of sandstone, which,
in its lower portions, is interstratified with layers of shale of a purplish-brown and
yellowish-brown cclour, with minute spangles of mica disseminated and between the
lamin® containing incrustations of common alum, The head appears to have been
eut back about 100 yards by the wearing of the water. Large rocks with angular
unworn surfaces evidently dislodged from the rocks on the apot are seen in the bed
and on the gides of the river below the deep receptacle of the fallen waters and on
its margin, At the bolbom of the deep fissures In the sandstone cliffs there were
heaps of fallen fragments of rocks intermingled with bones and dung of bats, rats,
wild pigeons, s'hwp, and goats. The upper portions of the fissures, with their sides
marked with shallow polished grooves, were also choked with rubbish and rocks,
Captain Newbold made two holes through the floor of the chief flssure. After
penetrabing the surface layer of loose stones a tine red carth was found imbedding

angular fragments of sandstone and a few rounded pebbles of sandstone and qucu‘tz
Geological Pap: s on Western Indir, 355, 336,
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some of the fine grained beds, even where they lie horizontally or
very nearly horizontally, are true quartzites. Where the beds have
been disturbed the amount of metamorphismis in direct proportion
to the amount of disturbance.

The same characteristics are found in the rocks that streteh
west across the Markdndeya river to the Kdkti and Kankmubi searps
near Belgaum and along the upper valley of the Ghatprabha past
Konur, Ghodgiri, Majti, Vatmuri, Sutgatt, and Daddi to the extreme
west of the Kalddgi basin at Vatangi. The two gneiss inlicrs of
Iranbatti and Yelldpur seem to be high points of the old gneissic
surface, round which the truc bascment beds of the quartzite series
are not exposed. '

The lower Kalddgl quartzites and sandstones at Vatangi in the
extreme west are covered on three sides by Deccan trap {flows.
Beyond the ridge of trap, which covers the quartzites west and north
of Vatangi, the quartzites reappear in the valley of the Harankashi,
occupying a considerable area near the village of Mangaon. The
rocks that form this inlier present no peculizr features. They aro
quartzites and grits which mostly dip northward or north-west at
low angles. They are best exposed in the row of hills which runs
south-east from Salgaon on the bank of the Harankéshi and joins
the trap ridge. The quartzites and grits are mostly pale coloured
and fine-grained, and form a series of beds several hundred feet
thick. Of the same character of rock are the beds that form
smaller inliers in the valley of the Vedganga, eight miles north-
west of Mdngaon. These lic in the centre of the valley between
Yengol and Shengaon and are four in number, the southmost, close
to the village of Yengol, forming a small outstanding hill 200 ta
300 feet high. Herc all the beds dip north-west 5° to 10°  The
other inliers are simply exposures on the flanks of the greas ridges.

Passing to the south-west limib of the quartzite series, at Kdkti,
about five miles north of Belgaum, the rock forms a searp whose
base is hidden by a thick talus, or slope of fragments, abutting
ou a broad alluvial flat, which has gathered in the valley of the
Mérkindeya above the gorge by which that river flows throngh the
congeries of hills and small quartzite plateaus that Lie betwcen
Kékti and the Ankalgi valley. This scarp is merely the north-west
continnation of the scarp that formsthe boundary of the quarizite
plateau to the north of the Belgaure valley, and along the entire
base of which the underlying metamorphic rocks are to be seen.
From the relative position of the trap flows that form the base of
the great flat-topped Oune Tree Hill to the north-cast of Belganm, i%
1s clear that the Kdkti scarp was formed before the outpouring of
those particular trap flows, and not improbably before the very
earliest trap flows. It is not unlikely that this scarp extends far to
the north-west” under the overlying trap. The form of the ground
ab Rdjgoli on the Tdmraparni, and at Yongol in the valley of the
Vedganga, suggests the idea that the scarps there seen are really
the great boundary scarp of the westward extension of the Kalddgi
basin, although the base of the scarp is not sufficiently uncovered
to show the underlying metamorphics.
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Both above Kédkti and along the south scarp above Kankambi a
snccession of conglomerate and grif beds, with some compact
quartzites intercalated between them, are scen to dip north or north-
east at low angles, Farther north other gritty and pebbly beds
are met overlying the beds which form the scarp. These scarp
beds pass across the slightly inclined plateau to the gorge of the
Mérkdndeya near Nandi, north of which come other quartzites
which stretch to the valley of the Ghatprabha noar Sutgatti and
Vantmurt about half-way between Daddi and Pachapnr. The very
gritty and conglomcerate character of the beds in the Kdkti plateau
changes gradually eastward, so that near Hoskatfi and Hanbarkatfi
quartzite beds predominate. How very greatly this part of the
Kalddgi basin was worn before the trap was poured out 1s shown by
the quartzite beds that cap the Budnur hill, a gneissic inlier among
the trap. A fine section of the quartzites, which there form the base-
ment of the Kalddgl Series, oceurs iv the valley north of Sidddpur,
where the Budnur stream entors the Kalddgi basin by a picturcsque
gorge. The beds dip 127 north-cast. At the next gorge eastward
from Sidddpur the edge of the basin is more than usually uptilted
and the quartziie beds have a dip of 30° to 35° north-east,

At Murgod, 1 the west of Parasgad, a set of gquartzite beds forms
the actnal base of the series, and is overlaid by a sct of conglomerates
with sandstone forming the surface of great part of the plateau
east of the village. The surface of this platean has been greatly
broken by weathering, but has reformed into a breccia pavement
made of an iron cement apparently of sub-aérial origin.  The pebbles
included in the conglomerates are mostly of an older quartzite,
probably of gneissic age. The beds which form the platean east of
the village rise eastward to the apex of the flat dome of Kathdrigad.
The arch of the dome is seamed by deep fissnres, which, cutting
through the mass of quartzites, show the underlying granite gneiss.
Fast of Kathdrigad the quartzites sink rapidly into the valley of the
Benakatti, a tributary of the Malprabha. To the sonth of Katharigad,
the rocks at the Sogal waterfalls are hard gquartzite conglomerate,
pale, reddish-brown, or purplish, and numcrous bright red jasper
pebbles form the hsematitic beds of the Malprabha valiey. The
southern houndary of the Katharigad erosion valley is formed by a
considerable fault which runs west 29° north, and has caused an
upthrow of the beds on its southern side, The fault stretches along
the south of the ravine north-west of Karlhatti.

The rocks that form the beautiful gorge of the Peacock’s Pool, or
Navil Tirth, nine miles ecast-south-east of Sogal, are hard quartzites
extremely polished within water reach. The polished surface is in
most places covered with a thin film of dark grayish-black, a strik-
ing countrast to the delicate pale-red and pink of the other quartzite
rocks. In the gorge, bed after bed may be traced npward ordownward
without a sign of doubling. The dip varies from 10° to 15° and aver-
ages about 12°. The leading colours are pale light red and pink and
drah, with a few beds of light bluish-gray. Near the base some of the
quartzite beds arve of bright red salmon eolonr, or even of a pale peach
blossom. Many minor beds among the guartzites are very pebbly,
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in fact are perfect conglomerates. Among the included pebbles
and fragments arc many of red and gray jasper from the haematite
beds in the gneiss. Pebbles of quartz and other quartaites, also of
hornblendic schist and of pistacite, are common among the inclusions.
The quartzite beds often contain izolated pebbles, Whloh especially
when of red jasper, contmst strongly with the generally uniform
texture of the matrix, “Taking the length of the section at oneanda
quarter miles directly across the ridge the total thickness of quartzite
and conglomerates cannot he ostimated at loss bhan 1200 to 1300 feef,
the average dip of 12° heing perfectly steady throughont the greatest
part of the scction. Most of the faces of the chifts exposed in the
Peacock’s Gorge corrcspond with some of the principal lines of
jointing by which the whole quartzite series is permeated.

To the north the quartzites dip nnder a thick series of clay schists
which stretch across the flat immediately north of the gorge to a low
quartzite ridge, formed by a reappearance of the upper basement
series 1n a sharply flexed anticlinal which abuts on the left bank of the
river close to Manoli. Beyond Manoli the quartzite again disappears
under schists. To the west this anticlinal sinks very low, and then
rises and joins the south-east extension of the Kathamwa,d platean
south of Madlur. The large village of Manocli stands on the clay schists
and 1g chiefly built of a ﬂa oy mrwety exposed during the dry season
in the bed of the Malprabha immediately opposite the village east of
the Peacock’s Pool. The Kaladgi basin is bounded by a line of bluff
quartzite hills, showing here and there precipitous scarps, whose bases
are everywhere hidden by fragments of rock. The underlying gneiss
18 seldom scen, The chief outher of the quartzite beds teo the south
1s the Parasgad hill, abouteight miles south of Manoli. The quartzites
of this hill (ﬂonor their northern boundary are faulted against the
gneiss and form & great inclined plain with an average dip of 7°
north. In many parts the surfacc shows vast sheets of bare rock.
In a cave about 200 feet below the edge of the scarp is a very
interesting spring, whose water must drain through joints in the rock
from the brow of the hill,

The clay schists that overlie the basement quartzites at Manoli
stretch from some distance north-west of Yargatti, south-east to
the Malprabha at Manocli, and across the Malprabha into the spurs
of the hills that run mnorth-east parallel with the river, and pass
mnfo quartzite or sandstones among the hills south-west of Rémdurg.
To the north of the clay schists comes in sometimes a °dirty’
hornstone breccia, sometimes a set of highly silicions (cherty)
limestones, whose extension is in great measure masked by the
great accumulations of cherty debris derived from the weathering
of the cherty beds, together with great spreads of cotton soil and also
of sand formed by the decay of the silicious beds on the higher
grounds. These silicious limestones appear to be distinct from the
great limestone formation that occupies the Ghatprabha valley near
Kalddgi. They stretch from Ujenkop south-cast to Jakkabal on
the Malprabha north-east of Manoli, and are connected with a patch
of similar character that occurs at Goraganur further down the
river. To the west of Yargatti, on the Belgaum-Kalddgi road about
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ten miles north of Mancli, the limestone beds roll in low reefs
forming a rocky wilderness six to eight miles square, Over this area
to the wost of Yargatti the ‘dirty’ breccia is not seen. To the
north-cast of Yargatti are some beds of pink and pinkish gray lime-
stono of less silicious character. In the hilly ground to the south-
west and vorth of Torgal a thick series of sandstones with a few
conglomerate and quartzite beds overlios the silicious limestones and
dirty breceis, and forms a low rolling plateau very stony and barren.
To the north, between Torgal and Karikol, the land is mostly a rocky
wilderness of sandy soil, deep cub by streams and covered with
scrubby brushwoed. Farther north the sandstones are represented
by the drab shaley scries and the overlying quartzites. The only
remaining section of the guartzite basement serics is a narrow strip
to the north of the leng spur of Decean trap that forms the watershed
between the Malprabha and the Ghatprabha. The most westerly
part of this strip forms a high rocky ridge culminsting in the
Manikeri hill about twenty miles east of Gokak. Tts red and drab
guartzite beds have a nerth-east dip of 30" to 40°. At Hnlkund
the ridge 18 erosscd by a stream, butb rises again to the east and
forms two conspicuons rocky hills, the southmost of which dies
down in an anticlinal elhpse. To the west thé anticlinal character
of the ridge is obscured by the trap which swrounds the hill to a
great height. Rather more than hall a mile east of the elliptical
end of the anticlinal other sandstone and quartzite beds are exposed.
These probably belong to a rather higher horizon in the series.

The lower Kalddgl limestones and associated shales are found
chiefly on the north-east part of the Kalddgi basin. A considerable
extent of them occurs between Lokdpur north-west to the Ghat-
prabha. These rocks lie partly within Belgaum lmits to the east
south and west of Yddvad, and partly in the Mudhol and Jam-
khandi villages in the east of Belgaum. These limestones oceupy &
basin within the Kalddgi basin, and with boundaries in many parts
fairly parallel to thosc of the great basin. The western boundary
is formed almost entirely of the overlying traps, and there are a
small nomber of limestone inlicrs beyond the north-west corner of
the limestone hasin.  The limestone basi includes within ite area
a number of minor basins and outliers of rocks, quartzites, lime-
stones, and shales that lle conformably on it and form the upper
divigion of the Kalidgi series. From their low position, and from
the greaf amount of contortion to which they have been subjected, it
is difficnlt to fix the precise relations of this section of the Kalddgi
Series. ‘

At and round Yadvéd is one of the largest shows of limestone
in the whole region. The prevalent beds, mostly seen in the bed
and banks of the Yddvdd stream, are gray in various shades, but
other colours as white-banded gray and white, greenish gray with
pink, and white bands and grayish green are also found. The great
plain south of Yadvad 1s covered by an almost unbroken sheet of
typical cotbon soil or regur through which rocks show only in a few
widely scattered places. A little to the north-east of Monami banded
green and white limestone, with some white and pink bands, occurs in
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small sections. The broken outliers from them in alimoestone basin
west of Yddvad streteh about twelve miles north-west to Beshati neav
the Ghatprabha. Large shows occur between Hal Yergudri and
Uradi, six to eight miles north-west of Yddvad ; between Bisankot
and Beshati from ten to twelve miles north-west ; at Kulgur abont
ten miles west; and between Has Yergnudri and Tomapur, between
four and six miles west. In the ]01‘1g valley that sbretches south
from Temdpur the limestones are ved, pink, and banded with eray,
green, and brown. The beds are mostly much crumpled and the
true dip is often donbiful. Af Alimati, about cight miles north-west
of Yadvad, are handsome breceiated beds of drab limestone cemented
by a purple mafriz. At Mandpur, about one and a half miles sonth
of Alimati, beds of dull red earthy limestones are assceiated with
ved chert, lamps of which are scattered on the surlnce.

The lmestone on the two outliers south of the limestone basin
near Sidanhal, eight miles north-west of Torgal, shows flagey purple
beds, somotxmen 1"athel earthy. They roll ‘),.g’oml deal at low angles,
and to the south are underlaid by beds of cream-coloured and
whitish limestone which oceur in the Tolagati stream a little to the
south of Sidanhal. Reburning to the main limestone basin by the
Belganm-Kaladegl road, gray "and whitish Hmestones, some of thems
very cherty, are crossed on the north-east of the Panchgaon
travellers’ bungalow about eight miles north-east of Sidanhal. To
the north- west of these is a lavge show of earthy sub-crystalline
beds of red and pink which dm under the Lokdpur syneclinal.
Further east, at Varatsgal in Mudhol, aboui two miles ‘south of
Lokdpur, are nnimerous beds of gray limestone. To the cast and
west of Lokdpur gray and bluist banded limestones are largely
exposed, and make the largest show i the whole limestone basin.
The Belgaum limestones are almost entively free from guartz reefs
and veins. A few veins are found o the south-east and north-west
of Hoskati, about a mile to the west of Lokdpur.

Rocks of the Upper Kalddgi Series, quartzites below and limestones
and shales above, are fonud in bands resting conformably on the lower
serles, and oceupying a munber of small b&sm% which form eihptmai
synclinal valleys. They lie on the whole east and west. The series
nowhere passes bevonu the limestone basin, and the area it occuples
is exu'mnely small. The chief ave to the west of Lokdpur, to ‘the
north-east of Yadvdd, and some smaller ouferops on the Decean
trap area, near Alimati, abont eight miles to the north-west of
Yéddvdd. The quartzites of this upper series are very uniform,
pale, and frequently conglomeratic, mith local patches of breceiation.
Tt is worthy of note fab all the ridges of this series arve cut by
streams on their way to the (Thm.prabtm throngh weak spots cansed
by excessive jointing. A section in the gorge through which the
Loképar stream enters the 5)‘%“1 from the south shows in descending
order

Breeeis of Quariziie.
{Galeareous Shales with Limostones,
Quartziies with Pebbly Beds.
Fragments hiding Caleareous Shales.
8 5
The calcarcons seriey that rests on the npver anartzites consiats
)

7 80 4
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Chapter L. almost enfirely-of caleareous shales purplish or gray and overlaid by
purple and gray argillaceons shales; limestones show only occa-
sionally and generally in thin pands, In somo parts the purple
shales arc highly ferruginous, being richly charged with earthy red
hematite. Asa rule the surface of this geries is thick covered by
cotton soil or by thick, red, ferrnginouns, gravelly soil formed by the
decay of the haematitic shales. Limestones of this serics occur ab
Murgar in Mudhol about four miles cast of Yadvad, at Jembigi
about four miles further east, at Yenkatpur a little to the morth of
Loképur and at Varafsgal about two miles o the south of Loképur.

Desc';i}ti on.

Geology.

Tpper Kalddgs
Series,

Intrusive Rocks. The only Introsive Rocks in the Kalddel basin are trap dykes,
which ave sparingly distribated and occar on?v in the upper part of
the geries. There are three trap dykes near Lokapm all of compact
green diorite weathering in concentric olhp%omal masses unlike any
of the older diorites scen in the gneissic area. Their course 1s
north-west by west to south-east by east, and they show only in the
centre of the vallers among the shales. In the absence of organic
remaing and from its izolated position 16 1s impossible to correlate
the Kaladgi series uesoiy with other series rich in quartzites. Still,
the character of its rocks is much like the character of the rocks of

the Kadapa Series and of the Gwalior or Bijavar Series of Central
India.

Infra- Trappean Underlying the great Deccan trap, and 1est11]g someiimes on the
Rocks. gneissic and sometimes on the Kaladgi series, are certain deposits
of sedimenfary origin of small thickness and extent. They are
interesting, as some of them may represent the pre-trappean deposits
of Central India which are known as Lameta beds from the Lameta
pass near Jabalpur. Unlike the hard rocks of the Kaladgi Series these
deposits arc in a soft unconsolidated or half-cousolidated state. They
are formed of the ruins of various older vocks with a considerable
mixture of the red earthy clay called bole in isolated Ilumps, or
m strings, or generally spread through the mass. The most common
form of these deposits is gritty marly clay or clayey grit, as at
Malanhatti three miles north-east of Gokdk, and at Kulgur twelve
miles north-east of Malanhatti.  Coarsc. shingle, mainly gneiss
and guartz pebbles, seen largely at Nagarhdl east of Yellurgad
near Belgaum, is the remains of former pre-trappean deposits.
The most extensive exposure of these infra-trappean beds is near
Sigihalli, about ten miles south-east of Belgaum. The sandstones here
are secn in very thin courses in soff sandy miarl resting on hornblendic
schistose gneiss. These infra-trappean beds are cight to ten feet
thick, As far agis known they contain no fossils. The presence
of bole in so many of the pre-trappean deposits appears to be due
to the heating action of the trap flows poured on to beds of fine clay.
The gquantity of the bole is always largest close to the trap, where it
occeasionally occurs pure and much broken by minute cracks. The
pure bole is rarely many inches thick., In some cases it is very
markedly affected by a system of prismatic jointing on a small scale;
but the mass is so friable that 1t Is impossible to collect any of the
very pretty little prisms ; they crumble even with the most delicate
handling. From the circumstances under which they occur, from
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their limited extent, and from their strong resemblance to the fresh
water deposits among the lower trap flows the infra-trappean beds
may be set down as of limestone origin.

The north half of the district and fwo great spurs, one that runs
from near Gokdk south-east to near Ramdurg and the other that
runs from Belgaum about twenty-five miles north-east, that 1s about
three-fourths of the district, ave frap. The depth of trap grows
gradually greater from the east to the west. In the east where
only a few flows have spread are low rolling downs with shallow
valleys between ; further west Iaber flows rise in flat-topped ridges
between the wator-sheds of the larger rivers ; and still further west
the Iatest flows are piled info high and massive hills.

The chief varieties of trap are basalt, amygdaloid trap, vesicular
trap, and clayey trap. These, with some few infertrappean sedimen-
tary beds and numeroas highly iron.charged clayey beds make up
the mass of the trap flows. By far the commonest rock is basals.
This includes, besides compact and vesicular basalt, the highly
weathered earthy trap so common thronghout the Deccan.  In form
basalt is cither massively shapeless,rudely tabular, or rudely colomnar,
the two last forms being themost common. Thelower flows are mostly
basaltic, the middic flows alternately basaltic and amygdaloid, and
the upper chiefly basaltic, capped by beds of laterite and clay. 'The
lower trap flows were ponred over an exceedingly rongh surface.
The upper Hows often overlap the lowerand rest on the hlghcr parts
of the older rocks. In the west, when studicd from some commanding
point, the flows are seen to d1p at a low avgle to the north-east.
About twenty-five or thirty miles from the Sahyddris the dip
becomes more easterly, and so gradual as to be hardly perceptible.
The absence of centres of eruption and the rarity of beds of voleanic
ash seem to show that the volecanic centres through which the trap
was poured were north of the Belganm district. That the trap flowg
were poured out in the air and ot wnder water is unow generally
accepted ag proved, Of the age of the trap nothing has yet heen
determined.  The intertrappean beds cccur near the local base of
the traps. These beds are of small extent, and are found only along
or near to the south-cast edge of the trap arca.

The grandest sections of trap are to be seen in the great western
scarp ol the Sahyddri hills. Their great thickness, some of them
forming cliffs several hundred feef high, makes the Hows very difficult
to study. DBut they can be well examined in the cuttings on the
roads over the Phonda and Awmboli passes. To the east the best
sections are the bare hills round Chikodi, Bagedgudd north of Gokék,
and Yellurgad scuth of Belgaum.

The series of trap flows seen in the bare hills round Chikod:
consists of six basaltic flows. The three lowest arc separated from
each other by thin beds of amygdaloid trap and red bole. The
highest flow 15 separated from the rest by thin boliferous beds, part
of which may be volcanic ashes. The two middle flows, though
distinct, show no intercalated matter. The whole makes up a
thickness of 600 to 700 feet, of which the three lower basaltic flows
occupy fully two-thirds.
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"The Dare slopes of Bagedgudd, abunt two miles noreh of Golddk,
give a very good section, This is the most casterly point at which
ihu nppermos s trap flows ccenr.  Frow the south 01ght chief flows
may be scen over the water-shed ridge that divides the valleys
of the Ghatprabha apnd the Kyishna. They are best seen frem a
distance, as close st hand the ruggedness of the slopes masks the
ferrace stroctuve.  Beginniug from the highest the succession iz
{1 won clay .’laterne) ey (Lngd.ﬂ\n\l fdj basalt ; (4) basalt;
U) ‘um»t‘uaimd red and brown ; (B} basalt; (7} an:wgualold pnrphah
and soft; and (b bhasalt. The lower bods streteh fur on all sides, and
may be traced for many mwiles inthe spur s that brauch from the great
central mass.  Its lower flows connect Bagedgudd with the Chikod:
hills about twenty-five miles to the north-west, with the Manoli hills
about the sane distance to the gouth-cast, and with the lower basaltic
platean that stretches along the north froutier of Mudhol about the
salne distance fo the north-cast.  To the north of Gokdk the lower
Bigedgudd flows form several rocky ridges which stretch into the
Krishua valley.  The hills near Athni and Gateh may be said to
be extensions of the Bdgedgudd series. The dolerite and basalt
flows that form the group of Eills at Gosbal and Kauljalgi about
fifteen miles cast of Gokék represent the three lower members of the
Bigedgndd sections.

The iron- clay bed which eaps Bégedgudd is the youungest known,
the most constant, and the most gafely determinable member of the
tocal Deccan trap series.  As it caps all the highest ridges and peaks
in Kolkdpur and Belgaum it may be called the summit bed. Of all
the mountaius those which it caps are the most perfectly table-
topped, and 1 most cases the capping 1s sharply searped all ronnd the
edge.  Asthese scarped plateaus crown all the highest hilisand were

easily made very strong, many of them were oh()sen by native chiefs
as sites for their st Gngholds Such are Gandharvgad about twenty
and Mahipdlgad about twelve miles north-west of Belganm, Kéldnan-
digad about sixteen miles west of Belgaum, and Yell urgad abouteight
miles south of Belgaum. Furthernorth the same rock forms the li-
ferts of Saméngad and Bhuadargad, abont twenty-five and forby miles
northof Belgaum ‘nSouthKoihépur andof Vallabhgadand Paijargudd
in Chikodi. Underlving the great iron-clay bedis a bed of clayey
trap often purple and much softer than the o‘vewlwncr bed. The more
rapid weathering of this elayey trap bed is the reason why the scarp
zo constantly and sharply defines the iron-clay summit bed. This
clayey trap generally passes into ordinary pmple or reddish brown
amygdaleid, below which are basaltic. and other aroygdaloid flows.
The clayey trap is largely developed on Kéldnandigad about sixteen
miles west of Belganm, and en Bailur fourteen miles south-west of
Belgaum, the highest hill in the district 3491 feet above the sea.
Farther north the clayey trap is well seen on Vallabhgad and
Péijargudd in Chikodi.

A somewhat striking feature of one of the basaltic flows, which, at
many pavts of the southern boundary, forms the basement bed is the
weathering mto great rnde blocks, zome of which might almost bhe
reckoned swall tors. These blocks fre syuently rest dirvectly on ths
underiving gnews. At Baatvad szbont evght miles south-west of
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Belgaum, wt Ndgarbd! about two miles east of Yellurgad, and fo
the north-west of Muargod in 1‘11‘1%ga,d, a fow big blocks remain
isolated on the greiss at small distances from the boundary of the
basalt flow. Af Bavihal two miles north of Sampgaon, an unusual
variety of trap occurs below the blocky basalt flow whieh
generally forms the base in that quarter. 'his oxceptional variety
differs from sny other Deccan tyap in being much more crystalline
in texture and resewbling far more a highly hornblendic diorite of
gneissic age. The upper part of the inormediate bed consists of
pure bzlght red bole, $wo to three inches thick, which shows very
distinet prismatic cohnmnar cleavage.

Typical basalt which occours in innumerable places, 1s largely
quarried on the slopes of One Tree Hill north of Belgaum. Itis
a fine close-grained brownish black stone with a few Smaﬂ vesicular

cavities. A variety which 1s porphyritic from enclosing rather large
crystals of green glassy-looking olivine, was observed on the high
hill which forms the north-castern extremity of the Yellorgad ridge.

Voleanic ash-beds are not numerous. They are found 1o the flanks
of Vallabhgad about fourteen wiles south-west of Chikodi, and in
the north Ghabplabha range betwecen Chikodi and Valaur in south
Kolhgpur. The beds may at first sight be easily taken to be amyg-
daloid flows, but examination shows that they are chiefly of fragments,
lapilli, or voleanic ashes and dusty particles of vesicular trap
cemented by the deposition of calcite and zeolitic matter in strings
and films between the fragments as well as in the vesicular cavities.
The lapilli are mostly reddish or purplish, and much red bole is
spread through the mass, which, by contrast with the whitish caleite
and zeolite, makes the whole reddish or pinkish gray.

Columnar cleavage of hasalt is occasionally seen in the west, but is
generally rude and unworthy of note. The best case is probably the
cutting at the top of the Phonda pass. Ip the Koukan, west of the
Rédm pass, Mr. Wilkinson noted fallen masses of perfectly columnar
trap.

The mineral substances enclosed in the trap flows are not very
namerous.  Zeolites, chiefly scolecite and stilbite are very abundant
in small or large vesicular cavities In many trap flows. An un-
common crystalline form of henlantide was found in a purple
amygdaloid at Danddpur, nine and a half miles north of Gokék.
The crystals occurred lining irregular clefts in the rocks.

Small agates are found in large numbers on the weathered
surfaces on the ridge north of Chinchni three miles west of Chikodi,
at Kuargaon eight miles south east of Chikodi, and near Hamamsagar
twventy-miles south-east of Gokik.

Some corions fungoid concretions of chalcedony and rock crysfal
are found in a soft clayey amygdaloid flow south-east of Dehmangi,
about four miles sonth-cast of the Belgaum fort. Similar concretions
also ocenr on Kdldnandicad sixtesn mles west of Belganm. Calespar
oocurs frequently both in basaltic and in amyg gdaloid traps. Magnetic
iron 1is spread I considerable quantities through the mass of the
basaltic and doleritic trap. Arragonite occasionally ocours in dolerific
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trap flows.  Rod bole frequently oceurs in amygdaloid beds and in
some volcanic ash-beds as 1n the slopes of Vallabkgad in Chikods,
Olivine 18 not very often seen. The best specimens oceur in the first
high basaltic hill south-west of Nesargl on the Belganm-Kalddgi
road.

Between the flows of lava that make up the Deccan trap, sedi-
mentary rocks, chiefly sandy deposits, conglomerates, grits, and clay
beds sometimes occur. In a few of these fossils have been found,
whose organic contents show them to be of fresh water origin.
The similarity of their mineral character leaves little doubt that all
these rocks woere formed in fresh water lakes.  Though their mineral
character differs, the fossils, Physa prinscpii, Lymnea, and Unio
deceanensis, prove that the traps of the Southern Mardtha Country
and of Central India belong to the same period.

The Sonthern Maritha intertrappean beds lie near the base of
the trap series. In one important case a fresh water marl was
found resting on the gneiss rocks, and thus underlying what locally
appears to.be the lowest trap-flow. This may have been caused
either by the flow overlapping some older flow or by its representing
the deposiis in a fresh water lake older than the first outpouring of
the Deccan traps. In two intertrappean beds within Belgaum
limits, at Mamdapur, six and a half miles north-east of Gokdk, and
at Uparhati, a mile north of Mamddpur, organic remains have been
found.

The intertrappcan beds near Mamddpur in Gokdk seem to have
been formed on the shore of a lake. They have a considerable show
of bright red sandy marl, the red being due to the somewhat
abundant presence of bole. Undcer the red sandy marl with lure
nodules and many gneiss and quartzite pebbles is 2 bed of pale-
drab sandstone with lumps of quarizite and Unio shells. This
sandstone rests on red morl, and the red marl on a greenish-yellow
marly-lookimg bed of decomposed vesicular trap that passes into
dark greenish-black vesicular trap, with many small and a few large
agate amygdaloids. The whole thickness of marls and sandstones
ranges from fifteen to twenty feet.

A little more than a mile from the Mamdépur scetion, separated
from it by an exposure of gneissic rock, rises a2 low Hat-topped ridge,
on the west side of which, close to the village of Uparhatty, the inter-
trappean rocks again show. The exposed beds are quartzite and
gneiss shingle of uncertain age ; weathored basaltic trap ; red sandy
marl with three or four sandstone partings containing Unio' sheils
and deccomposing whitish amygdaloid trap.?

Patches of shingle, c¢hiefly of guartzite, appear from their position
to be the relics of some intertrappoan formation that has been worn

! The Unio beds are about twenty feeb thick, and were formerly continuous with
those of Mamdépnr. The fossil Tnios in both scctions are well preserved, even the
beautiful lining or nacre being kept in some instances.

2 This sechion represents the beds north of the village in order o infroduce the

q}ﬁtrtzite and gneiss shingle, The Unios were found a few dozen yards south of the
village,
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away or masked by surface fragments. Of the latter class are the
patches of quartzite gravel at Kolik and Chiguli, on the south side of
the Tildri ravine, eighteen miles south-west of Belgauwm. A similar
gravel patch occurs at Volmani, a mile east of Jamboi, about fifteen
rules south-west of Belgaum, and at much the same level relative
to the trap-flows. Near The western end of the great trap spar north-
west of Pargad, about four miles west of the Rém pass, there 1is
another O‘ra,vol patch in which quartz pebbles predominate. To the
class of grave]s that represent worn infertrappean beds most likely
belongs a large spread of quartzite shingle that lies on the sarface
of the trap on rather high ground three or four miles north of
Yadvad. The curicus bed of guartzite shingle that caps the Uparhaii
hill near Mamdépur may also belong to this class of relics.

The postiion of some of the lateritoid or iron-clay rocks infercalated
between trap-flows in the high western ridges suggests that they may
be of intertrappean sedimentary origin.  This is the case with some
iron-clay beds on the sonth side of the Jambotl ridge seen on the path
leading from Chikhli to Amti. Other ron-clay deposits occur here
and there over the trap area, which, though very likely the results of
sub-zérial atmospheric action might, from their position, be regarded
as intertrappean relics similar to the quartzite gravels.

The only instances of intertrappean limestone are two small
exposures of flaggy light-brown oolitic limestones that occupy
depressions in the surface of the trap and are obscured by the
surrounding cotton soil. Onc of these is in the hollow at the foot of
a hill south-west of Nesargi on the Belgaum-Kalddgi high road. The
other is at Ghone, a village six miles cast of Nesargi. “Neither bed
seems to have any signs ot' OrgAnic remains.

The traps in many parts of the district are overlaid by an iron-clay
rock. "This rock is of two kinds somewhat hard to distinguish, and both
of them formed of decomposed trap. The first are much changed from
their original statc by weathering ; the second are collections of
ruins of rocks of the first class.  The rocks of this second class are
probably partly made of altered sedimentary rocks,but they are chiefly
altercd lava flows. Tt is cowvenient to call the altered lava flows
iron-clay rocks, and the altered sedimentary rocks laterite, the name
originally given to the fringe of ferrugincus depesils that surrounds
the southern part of the Infhm pemn%ula andalmost certainly appears
in the South Konkan or Ratndgiri laterite. When the Scuthern
Mardtha iron-clay was formed “the conntry had probably acquired
nearly its pr esent features. The weathering of frappean rocks into
iron-clay rocks is well seen in the cutting on the Phonda and Ambali

pass roads, The hasaltic rocks graduate into a moderately bhard.

brown carthy mass, which encloses many nuclei of the original rock.
The infiltration of surface water charged with aron has solidified the
decomposed mass.  The sammit bed, which hag already been noticed
as capping many of the highest hills, scems to have been forimed of a
trap rock enfirely without silicious segregations.

The underlying frap into which the snmmit bed is seen to graduate
at the prineipal sections, as Vallabhgad and others, is a very clay-
like rock without any enclosed minerals, In colour and fineness of
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texture 1t resembles many of the purple, brown, reddisk amygdaloid
beds that occur so largely elsewhere, but differ in the tofal absence
of vesicular cavities whether empty or full, DBosides the highest
ridges and peaks in the Belgaum section of the Sahyddvis, which have
their suramits capped with iron-clay, there are many others on which
an iron-clay capping forms a very marked feature. Some of the
most important of these cappings form outliers' on the clder rocks
where the latter are of great elevation and stand above the general
mass of the ftrap ﬁowq but are overlapped by the ferruginous
beds. Owing to the superior hardness of the highly fmruowou,s
summit bed, and the more r: ipid weathering of the underlying beds,
the surface of the onderlying beds is 0'011emﬂ_y covered b\f mips or
by great fallen masses of the upper beds.  In other gections a guasi-
smlactltu- ferruginous rain-wash often affects the appearance of the

urface of inaceossible cliffs.  And the presence of numerouns delicate
gra,y orange, pale-pink, and flesh-coloured lichens in many cages so
greatly c,hzmoes the colonr of the scarp faces that they can be made
cut only on close Inspection.

Within Belgaum limits the three best sections of the Deccan trap
iron-clay are at Kaldnandigad sixtecn miles west of Belgaum, and
at Vallabhgad and Pdijargudd in Chikedi. The iroun-clay rocks of
Kéldnandigad ave best seen on the path up to the north gate of the
fort. The hundred feet at the top of the hill consist of motéled
purplish and swhite or purplish clayey rock, Whloh withont any
sndden change, passes into a compact laterltcnd mass.” The hill-sides
become %mrpvd as soon as the level of the summit bed 1s reached.

At Vallabhgad the clayoy under-rock shows a good deal of gnasi-
vesicular structnre in the wrramgbment of colours. Numerous thin
films of white are seen like other vesicles enclosing darker portions
of the general mass. The raling colours are purple and reddish-
brown, “much flecked with whito vesicle sections. The iron- clay
summif bed, instead of showing horizontal or approximnately horizontal
vesicular cavities in the mass, is permeated by vertical tubuli running
nearly through 1t. The npper beds of these tnbuli, which vary n

L The chief outliers of the summit bed, counting from the southern extremity of
the trap area northward, ave : {1) The Jambotl ridge : (2} Datlur with a peak 349)
feet high ; (3 ) the Kirle and Biknur hills sonth-west of Belgaum ; (4) Kdltnandigad and
Mdtungi and the high spnr connecting them with {3) the erh]p‘i]gdd ridge ; {() the
{mndha,rvmd ridge ; {7} the Vaghuad and Kgsarsudda piatean west and south-w est of
N hcindgm.(} Y thL high ridge between the Ghatprabha and Harankdashl south of
Argboli, anit also from a listle north of the Selgawn and Vengurla road north-cast to
the Khanipur T"rigonometrical Station hiil near Ajra ; (9 the high ridge dividing the
valleys of the Ved “and Dndhganga rivers, ineluding the well 1narked p= tean north of
FPyshy (10) the Vallahligad outlier s {11} the two Bigedgndd oufliers, on the castern
ot Which is a Tri f>0310nm‘51ica1 Btation ; (12} the group of outhvrs west and south-west
of Gokak, two of which ov erlap the Kal: wdgl gquartzites X {13} the Pdijargmdd group of
four small ouilicrs, with a fifth forming the summit of Huligarkis Wili three milds to
the cast ; (14) the Arlshatti ontlier four miles wost of 1’.Lchépu resting directly on
the qnartn‘res ; and {15) the Yellurgad outlier eight railes scuth of B\.k{‘ull“n the last

of the summit bed ontliers. Sev om[ other oublying pabehes of similar iron-charged

clayey rocks ocour in the morve eastern parts of the trap ares, but they are too
dlsta,nb to be safely correlated with the supunit bed.

* Captain Newhold supposed that the beanrtiiul lilae eolonr of the lithomargic earth
underlying the iron-clay of the Bidar plateaus was dae to the presence of manganese.
This mppm\tmu s prohably corvact,  Memoir Geologieal Burvey of fndis, XIT, 206,
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diametor from & quarter to three-quarters of aninch, but which are
gencrally Iess than half an inch across, are empty for a little distance,
giving the surface a pitted appearance. But the tubesare generally
filled with lithomargic clay and have their walls lined with a glaze
very like the glaze which occurs in the vormicalar cavities of ordi-
nary laterites. The height of the tubuli which are less distinct in the
lower parts of the bed, and whose formation iz due to the action of
percolating waler depends upon the thickness of the bed, and the
glazed sides show much stalactitoid waviness of surface.

The section seen in Paijargudd hill shows a thick-bedded mass of
iron-clay with little or no tubulation, resting on a clayey trap of
gencrally gray or purplish colour, finely streaked and mottled with
reddish-brown, orango, or dull ycllow. The vesicular markings

noticed at Vallabhgad are also seen here, but are less common.

A very peculiar pisolitic form of the iron-clay, varyimg in colour
from pale brownish pink to bright or deep red or purple, is observed
in several places, chiefly on " Yellur gad, on Bailur, and on the
Kdsarsudda ridge south-west of Ch@n&@ad Where this pisolitic
iron-clay occurs The rock has a decidedly mepldoons texture and look,
its colonr varying from pale hrownish pink to bright or deep red or
purple according to the percentage of peroxide of iron.

A very extensive show of laterifoid iron-clays oceurs at and to
the cast and west of the Rémn pass. The rock there forms a nearly
levol ridge with a ragged scarped edge and a slope of great fallon
masses. This ridge stretches north-east into tho higher spur west
of Hire, while, to the wo st, it joins the Isdpur platcan north of
Pargad, along the north side of which it forms a very distinet and
genemlly vertical scarp thirty to sixty fect high. The Rdm pass bed
rests in gsome places direct on o basaltic flow Without the intervention
of the thick clayey trap. It is probably distinct from the summit
bed, as it is considerably lower and does not lie in a level plane.

At apparently the same level are several raggod-edged plateans
south and west of the high Kdsarsudda ridge about the head waters
of the Ghatprabha. To the same set belong the beds on the high
ground south-west of Patna and at Kodali on the north side of the
Tiléri ravine.

- South of the Tildri ravine st Kolik, Chigoli, Kankumbi, Huland,
and stretching west towards Chorle (md to the extreme western
points of the Sudda fort spur, overlooking Goa, are continuons sheets
of the iron-clay belonging te a bed or beds oceurving very much at
the same level.  Sounthward, past the top of the Pdrvdr pass, these
sheets join those at the foot of the Jdmboti ridge and pass south-
east, forming, near Ambgaon and Chapoli, 2 well-defined platean
which caps the extreme southern promontory of the great Deccan
trap area overlocking the Mahdddyl ravine. From the edge of this
ravine the iron-clay beds seem to be represented on its southern
side by a similar set which form a plateau round Gaaosi. To the north
of the Rdm pass, this set, which for convenience may be called the
water-shed series, is represented tn the plateaun near the sonrce of the
Ghatprabha and in the valley of the Harankashi.

The bed of iron-clay which forms a well defined plateau on the
B 80—3
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high spur sonth of Chapoli is of sedimentary origin. The sides
which are well scarped show a vertical thickness of fifteen to twenty
feet of the tubulated variety of iron-clay, the tubulation being very
strongly and clearly developed.

From the number of guartz pebbles imbedded in the clayey mass
it may be inferred that this iron-clay represents wholly or in part
an altered intertrappean pebbly clay of the kind found in various
typical intertrappean beds. ‘

Along the south side of the Jamboti ridge, on the path leading
from Chikhli to Amti, are several alternations of iron-clay and.
basalt at different levels, the iron-clay apparently forming distinct
terraces corresponding to altered trap-flows or intertrappean beds.

Three sets of small irou-clay plateans, occupying rather lower
levels than those of the water-shed series, occur in the valleys of the
Mérkdndeya, Tamraparni, and Ghatprabha. Those of the first and
last sets form small groups of barren flat-topped hills, those on the
Markindeya near Unchgaon on the Belgaum-Vengurla road, and
those on the Tdmraparni to the south of Arkur. Besides these there

are similar minor and less marked plateaus in the upper parts of the
valleys of these rivers.

The iron-clay at Belgaum occupics a deep bay or hollow on the
cast side of the basaltic rise on which the new Euaropean barracks
have been built. The basaltic high ground herc forms an angle,
the apex of which lies north-west of the town, and, in that angle, the
iron-clay is most largely exposed in two sections, one in the well in
the soldiers” garden, the other in a deep well-like pit. In the soldiers’
well the iron-clay had not been pierced at a depth of thirty-five
to forty feet, and in the pit the thickness exposed exceeded (in
1872) a depth of titty feet vertical and yet the underlying trap rock
was not reached. In the well section the rock is not so clearly shown
from the smaller size of the opening, but in the gnarry the
unweathered surface of the walls shows the rock to great advantage.
The rock is very different in character from the summit bed or
water-shed series. Instead of being vertically tubulated or mnearly
horizontally disposed, this irom-clay consists of an aggregate of
nodular {fragments in a quasi-conglomeratic mass, the quasi-pebbles
being arranged in rudely horizontal lines. Beyond these lines
there are no traces of bedding, but the downward decrease of the
percentage of iron in the rock is very'clearly shown. No traces of any
cnclosed mineral of pre-trappean origin are to be found. The whole
formation appears to be a sub-adrial accumulation of pluvial detritns
of older ron-clay beds. The iron-clay exposed in ballast pits close
to the reservoir north of the pit and close to the post office and
Idgdh is truly vesicular and far more ferrnginous. No scctions
showing the relations between the vesicular iron-clay of the pit and
the nodular rock are exposed in the hollow east of the cantonment
or in the church hill.  Both varieties are much covered by thick red
sandy soil which is so largely developed over both iron-clay and trap
and gneiss, and in places iz o much charged with nodular pieces
of iron-clay that it is often impossible to draw any line showing the
true boundary of the trap and the older iron-clay and gneiss.
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Beds of iron-clay strongly resembling the typical iron-clay beds are
found as outliers of the trap area. In most cases they were probably
once continuous with iron-clay beds belonging to the Deccan trap
series,

The iron-clay platean, the boundary between the Belganm and
Kinara districts, extends from Gansi southward vp the slope of the
eastern. spur of the Darshnidongar in North Kénara. The iron-clay!
resting upon and passing down into the weathered surface of the
underlying gneiss is continned - along the ridge to the very summit
of the mountain where it is cut short by a sudden scarp. This scarp
trends from the sammit to the east on both sides of the ridge, the
northern scarp joining the west scarp of the main mass of the Gausi
platean, and the southern scarp running east by south of Mendil and
ending in a bluff fo the east of Degaon. The passage of the base
of the iron-clay into the lower gumeiss is clearly seen in various
sections in the scarped edges of the iron-clay platean, in the beds of the
streamlet near Gausi, and in the stream that flows west from Talevadi.
In these beds the descent from the pure iron-clay into decomposing
gneiss is clear, the guartzose lamine remaining after the softer parts
have been replaced by the clayey mass. In the small stream that
rises south-west of Mendil south of Talevadi, the upward passage of
a micaceous schistose gneiss into iron-clay is very clear. The iron
clay is frequently a breccia in structure owing to the presence of
numerous small angular fragments of white vein quartz which are
very frequently seen in similar iron-clays far away from the gneiss
rocks and wholly of trappean origin.

A small and well-marked iron-clay platean, twenty fo thirty feet
thick, forms an outlier on the top of the Bidarbhdvi hill five miles
south-east of Yellurgad. Itshows much vertically tubular structure,
and the amount of iron contained decrcases speedily with the depth.
The rock is also very distinctly bedded. Below the base of the
scarp no rock 13 satisfactorily seen in place ; but the sides of the hill
are covered with broken iron-clay or masses doubtfully in place,
Nor is the gneiss exposed for some distance from the base of the
hill, the nearcst visible portion of Deccan trap being the south spur
of Yellorgad. From its external resemblance, as compared with
Yeliurgad, it probably represents an altered inter-trappean or
infra~trappean deposit.

Of later tertiary and alluvial deposits there are three; fresh-water
sedimentary rocks, fossil-bearing river rocks, and old and new river
alluvia. Of these the most noficeable are the fossil-bearing river
rocks under a covering of black elay. They are of dark brownish-black
stiff clay with partings and thin beds of gritty or sandy clay. The
fossil-bearing beds are shown in the banks of a stream that flows into
the Ghatprabha at Chikdaunli, three miles north-east of Gokik., At
the point where the bones were found? the section is, (4) regmr or

! Though, as seen from the north, from various points along the Jimboti ridges or
from the lower ivon-clay terraces of Ambgaon and Chapoli, the Gausi plateau strongly
resembles a normal fron-clay capped trap area, no positive trace of the Deccan trap
was found by Mr. Foote,

? Of the fossils the most intcresting is an extinet species of rhinoccros, A number
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cotbon-goil passing into (3) black clay which contained the head of &
rhinoceros, (2) clayey grit, two beds with clayey parting and numerous
specimens of Unio and Corbieuls in the gritty bands, and (1} reddish-
brown black clay with bovine remains.!  The bones are in a friable
state, somewhat distorted by pressure, and much eomminuted or
broken by the action of numerous sheinkage cracks in the clay.

Some of the bones are much encrusted by chalky deposits.

The alluvia of the several rivers agree very closely in character.
They consist almost entirely of alluvial regur or black soil, with some
beds of sand and gravel, frequently cemented by limestone nodules
into coarse conglomerate. On the swmaller rivers the alluvium in
some cases is econfined to a well-marked flab surrounded by higher
grounds. Four cases of this kind are noted on the Ghatprabha and
its tributaries, and in cach of the four the alluvial flat or basin lies
above anarrow gorge throngh which the river forces jts way., Two of
these alluvial areas oceur, and both occcupy shallow valleys above the
eastern edge of the trap hill region.  The one ocenrs along the course
of the Markdndeya, some two miles north of Belganm, and the other
along a stream that rises in the Yellurgad hill and joins with those
that drain the Belgaum downs.  Both end abruptly eastward by the
streams enfering narrow gorgesin the quartzite hills, and in both
cases the allavium s a black clay or & guasi regur.

A third basin to the south of Pdchdpar is at the meeting of the
Mérkdndeya and the Belgavm river.  The black regur-liko alluvium
in the upper part of the flat containsg much nodular limestone. The
lower part is wholly covered by thick regur, but in the upper parts
between Ankalgi and Hudali there is a great development of pale-
reddish and yellowish sandy loam with much limestone in filtration,
strongly resembling the tertiary deposit known as loess, which
forms steep cliff-like banks twenty-five to thirty feet high.

The fourth alluvial basin beging immediately below Gokék and
stretches nearly eleven mniles north-east to Tegdi., Tho lower part
of the basin is hidden by a thick covering of eotfon-goil through which
only one section penetrates. The bone-bearing beds under the
regur, which are exposed only in the Chikdauli stream are dark
coloured clays with gritty clayey sands, and contain mammalian bones
and fresh water shells. The space between 1s completely masked
by cotton soil. It is probable that the Gokdk basin joins the alinvial
deposit which fills the valley of the Kelvi, a tributary of the Ghat-
prabha from the south, These alluvial deposits are gravels and
coarse loam, the latter resembling the loam of the Belganm stream
at Hudh. These gravels rest on the various older formations that
form the boftom and sides of the old valley, namely the gneiss,
quartzites, Deccan trap, and inter-trappean beds, The gravel is in

of bones were found loose in the hed of the stream, and others were obtained in 1871
by digging in the fields. Many of these are bovine and a few belong to a smaller
specimen of Rhinoceros deccanensis, the nasal bones of which were not found. The
specimen was just adunls, and from the absence or very small size of the incisors the
animal had probably a large hom. .
1The bovine animal was in the shape of its molars nearly allied to the bison
Clavens gaurus which gtill inhabits the thickly-wooded slopes of the Sahy4dris. .
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great part sub-angular and containg pebbles of all the older rocks
that occur in the neighbourbood. The gravels or loam have no
Organic remains.

The river alluvia consist very largely of regur or cotton soil partly
washed up by the river action and partly washed down by rain action
from higher grounds. In many cases this reguroid alluviom is
undistinguishable from the true regur, as it in great measure assumes
the same character if breken by innamerable son cracks, by which
in time the laminated structure due {o its sedimentary origin is
wholly lost.

Gravel beds of two classes are found, one of them river deposiis
the other lake deposits.  Almost all the lurger Karndtak rivers havo
on their banks deposits of gravel and shingle sixty to cighty feet
above ordinary flood level. These shingle beds, there can be little
doubt, are relies of the time when the spurs of hills throngh which
the river channels arc now cut were barriers that dammed back the
viver waters into Jakes. Of these high level gravel beds the only
case noted within Belganm limits i3 on the Malprabha, nine miles
west of Saundafti. Gravel beds, probably of lake or river origin,
are found along the foot of the Katharigad hills near the village of
Tolur, about eight miles novth-west of Manell,  In the Tolur bed,
theugh not in such guaniity as in somo beds near Baddmi, rather
water-worn chipped stone tools have been found lying on the surface.

The reproductive action of open-air influences have produced five
formations. Of the iron-clay, which is the chief of these open-air
formations details have already becn given. The others are (1)
conglomerates formed mechanically by the deposition of clay and jron
cements ; (2} deposits cemented by the chemical precipitation of
calcareons matber ; (3) plavial or rain rain caused aggregations ; and
(4) blown =and.

(luses of the cementing of the remains of the lower Kalddgi guart-
zitcs by the deposition of iron-clay are noticed at Serdpur a little
south-east of Kathdrigad, and three miles further west on the plateau
east of Murgod. At these places numerous large quartzitc pebbles
weathered out of sandstone conglomerate have been recemented
in very mnearly their original position. The new rock looks much
like an artificial pavement. A very similar, but even more striking
effect, is produced by the cementing of rounded quartzite fragments
. in the valley south-west of Tamurgudi about eleven niles north-east
of Belgaum. This pavement stretches for several hundred yards.

A case of cementation of angular fragments of gritty quartaite
into a breccia by the introduction of a red sandy cement is
observed in the saddic between the morth-east side of One Tree
Hill at Belgaum and the south-east corner of the qguartzite plateaun
to the north-cast, This breceia might, from its position, be casily
mistaken for part of the lower Kalddgi quartzites, the coarse pebbly
basement beds of which are exposed close by and seem to rest on
highly upturned micaceous schistose heds in a section a little to the
north-east of Kanburgi, Instances of the formation of small patches
of sub-aérial conglomerates and breccias by the lateritoid decomposi-
tion of ferruginous rocks ure very common. -
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Pluvial aggregations are common chiefly on the slopes of trap
hills and at the sides of some of the larger valleys. Much of the
quasi-lateritic soil and rock met in such positions is of purely pluvial
origin, but as a rule this class of deposits is so mixed with the local
results of weathering that no line of separation can be traced,
Congsiderable areas in the neighbourhood of Belgaum are covered
with formations thick enovgh to mask the true sub-rocks.

Large tracts of the quartzite region along the northern slope of
the hills north-east of Mamdédpur in Gokdk are covered with almost
pure sand.

Accumulations of rnined rock are met everywhere, and are often
very widespread, especially at the foot of the quartzite slopes and
scarps where they make.the ground very rough and impassable.
To the north-east of the Nesarg: travellers’ bungalow, on the
Belganm-Kalddgi read, they are so thick as to a very great extent
to obhscure the geological bonndary lines.

From a geological view point the soils may be divided into two
main classes the red and the black. The red soils are primary soils,
that is they are the direct result of the decomposition of iron-
bearing rocﬁs The black soils are secondary soils, that is they are
the result of primary decomposition changed by accession of organic
matter. The black soil is not solely the result of the weathering of
trap rocks. Black soil occurs quite as largely and as typically on the
gneiss and other azoic rocks as it does on the trap,

The pleasantest climate in the district is in a tract parallel
with the crest of the Sahyédris, between the western forests and
the treeless east. Within this belt lie Belgaum, Kitur, Pichdpur,
Sankeshvar, and Nipdni.!

The dry east winds which blow from October to March and the
heavy sonth-west rains which last from June to October make the
climate of Belgaum trymg to new-comers. At the same time to the
robust and to those whoe are accustomed to the climate, the two
thousand feet above the sea, the moderate heat, and the early and
fresh sea-breeze, make Belgaum pleasant and healthy.

The healthy influence ig especially noticed in Huropean children
who thrive wonderfully and have a bloom on their cheeks during
the colder months. Still a long residence enervates. Enropeang
who have grown up in Belgaum as a rule are pale, delicate, and weak.
Newcomers again suffer in consequence of the sudden change from
the extreme dryness of the air in the fair season to the great dampness
of the rains. Unless with very active exercise the skin does not
act, the hiver grows singgish and congested, and langunor and
drowsiness pass info sleeplessness, loss of appetite, and listlessness,
The strong with the help of active cxercise afier a time throw off
these feelings and enjoy vigorous health; but so long as they
remain in Belganm the weakly arc doomed to suffer more or less.
The climate of Belgaum ig unsuitable to those who are liable to

1 Kies' Southern Mardtha, 24,
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suffer from sluggishmess of the liver, asthma, heart-disease,
rheumatism, Bright’s disease of the kidneys, or consumption; on the
other hand those who have suffered from malarious fevers as a rule
mmprove by a residence in Belgaum. '

The Belgaum year may be arranged into three seasons, the cold
and dry seasom from the widdle of Oclober till the middle of
February ; the. hot and dry season from the middle of February
till the beginning of Jane; and the wet season from the
beginning of June till the middle of October. Aboub the middle
of October the cold weather perceptibly sets in, the evening air
begins to be chilly, heavy fogs gather soon after sunset, and towards
the morning and for some time after sunrise the country is
shrouded in thick mist. Towards the end of December or early in
January the night temperature is at its minimum. In 1879
December showed a mean temperature of 67°. During the whole
period the weather is fine with strong dry easterly winds which make
the cold of the coldest month less felt than the damp chill of July
and August. The cold season lasts till the middie of February,
when both the day and the night temperature begin to rise. The
commen cold-weather discases are bronchitis, dysentery, dyspepsia,
and malarions fever, which last, thongh prevalent all the year round,
is at its highest from November to January. The hot season sets
in about the middle of Febrnary and the temperature rises rapidly
until it reaches 100° in May. The prevailing wind is from the west.
In April and May the great heat causes occasional heavy showers
attended with easterly winds, thander, lightring, and sometimes with
hail'  Fven in May the nights areé cool, almost chilly, Dew
forms from sunset to sunrise and is sometimes as heavy as gentle
rain. Even in the hottest days pankkas or damped grass screens

I The following accounts of thunderstorms which passod over Belgaum in 1847
(7th April) and 1849 (24th April and 2nd June) are taken from the Transactions of
the Bombay Geographical Sceicty, IX. 181-194. During the week ending the 9th
of April 1847 the weather was warm, the thermometer at 2 P.m. ranging from 88°
to 92°,  The afternoons were ushered in by strong syualls from the south-west and
north-east, with occasional clouds of dust and whirlwinds, These were usually
followed by heavy clouds, and by thunder and Hghtning at night. About four in the
evening of the 7th April the wind rose almost to a sform, accompanied by rattling
peals of thunder followed by afall of hail and rain which lasted for an hour. The
thermometer which before the storm had stood at 90°, had at its close fallen to 707,
Upwards of half an inch of rain fell. A native man and woman were struck dead
by lightning near the Collecfor's office. During the whole of April 1849 the
weather was very trying, Every evening large dense clouds hung over the town
and threatened a thunderstorm. But on every occasion they were blown off by
a current of high wind and dust, followed by thunder and most vivid Lightning.
Up to the 24th there werc three or four smart showers of rain and one slight
hail shower. On the evening of the 2nd of June (1849) an extremely severe storm of
wind and rain pazsed over Belgaum, Slight rain began at four, but the storm did
not burst till five, The rain lasted from five #ill hali-past eight during twenty
minutes of which there was an awful hailstorm. Buch large hailstones had never
been seen at Belgaum. They were neither spherical nor oval, but rregular-shaped as
if 2 number of small stones had united in their descent from the clouds. The thunder
was deafening and the lightning very vivid and frequent. The hurricane ruined the
plantain groves and smaller fruit trees, Five inches of rain were registered in the
Highlanders’ Hospital and in the fort a little more than two inches. Scarcely a house
escaped without being stripped of some of its tiles. Several lives wore lost in the
neighbourhood of Shabipur about a mile to the south of Belgaum.
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are never required. The oceasional showers of April and May
become more frequent and heavy as the south-west rains draw near.
So gradual is the approach of the sonuth-west monseon thab in some
seasons 1t is hard to tell which storm ig the burst of the true
monsoon. The break of the sonth-west monsocon, which supplies the
district with most of its rain, is generally looked for about the 5th
of June. The south-west raing last till the middle of October. They
are ot followed by a period of complete dryness. At Belgaum showers
fall during almost every month in the year. In Junc July and
August the air is so moist that stoves or sigris arc required to dry
houses and clothes.?

Near the Snhyidris the south-west monsocon is very constant and
heavy. Further castib is fitful,comingin showers separated by breaks
of fair weathcr. To the cast of aline drawn from Nipdni, through
Sankeshvar, Pachdpur, Ankalgi, Mariballi, the Yellnrgad ridge, and
the Malprabha crossing on the Belgaum-Dhérwér road, the deerease of
rain is sadden, and is accompanied by a marked change in the look
of the country and in the style of the houses. To the west of this
Iine the houses have tiled pent roofs with wide eaves to carry the
water clear of the mmd walls. Te the east of the line the greater
number of houscs have flat-terraced roofs of beaten mud able to
stand only a moderate rainfall? The castern plain, besides fitful
showers from the south-west mensoon, receives a scanty supply from
the north-cast or Madras monscon. The north-east monsgoon is
looked for by the middle of October, But in some seasons it does
not burst till the end of October or even till the middle of
November. As a rule the north-east monsoon hag little effeet west
of Kaladgi. Tis supply of rain is much less and lasts much shorter
than the rainfall of the south-west monsoon. Ouly in exceptional
scasons as 1n 1874 do the north-east rains pass wesi to the Sahyddris?
The gencral rule regarding the south-west monsoon iz that it
iz heaviest in the west along the evest of the Sahyadris and grows
lighter and less cerbain ag it leaves the western hills and passes over
the eastern plain. A% the same time the distribation of the supply
is greatly atfected by the lines of the rivers, by lulls, and by other
loeal features. In Sampgaon, which is thirty to fifty miles east of the
Sahyddris, the fall both from the south-west and north-east rains 1s
ample and certain. If the south-west rains fail, the want 1s almost
sure to be made good by the north-east raing,  The eastern villages
sometimes suffer from a scanty fall in the sonfh-west monsoon ; but
a total failure of erops from drought 18 said to be unknown, In
Jarasgad, forfy to seventy miles from the Sahyédris, the fall of rain
varics greatly in different parts; it 1s plentilul and certain m the
west and grows gradually more uneertain as the plain s'retches east,
where, along the horders of Navalgund and Nargund in Dhérwir,
the seasons are uncertain and the crops are liable to fail. In cast
Parasgad too the supply of drinking water is very scanty, and in some
villages, during the hot weather, water has to be carricd several miles.

! Climate and seagon details are compiled from materiuls supplied by Surgeon-Major
C. T. Peters, M.B.
£ Mr., Foote in Mem, Geo, Surv, XIL 14. 3 Mr. Foote in Mem. Geo. Surv. 15, 16.
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The kills which enclose Gokik on the south and west, and which
arc about sixbty miles from the S@hvédr;s, seein to inbercept the
monsoon showers and make the plain to the east of them vory subject
to drought. In the men to the cast it is a common saying that a
good monsoon comes only once i twelve years.

Ram! returns registered for the twenty-three years cnding 1882
at the seven sub-divisional stations give for the whele district an
average fall of nearly thirty inches,  Arvanged in order of rainfall,
1863 and 1865 arc lowost with twenty inches ; 1860 and 1876 are
next with twenty-one inches; 1864 and 1873 third with twenty-fwo
mches; 1871 fourth with t:wenty—thweu mches; 1861 and 1872 fifth
with twenty-five inches; 1867 sixth with twenty-six inches ; 1862
and 1806 seventh with twenty-seven inches ; 1859 and 1820 cighth
with twenty-eight inches; 1868 ninth with twenty-nine inches ; 1881
tenth with thirty-two m(,hbs 1870 eleventh with thirty-three inches;
1875 twelfth with thirty- five inches: ; 1879 and 1882 thirt beenth
with th]rty -scven inches; 1877 fourtcenth with thirty-nine inches;
and 1874 and 1878 arc hwh(,sb with forty-one mches, bonsn.u*mg
how near the district is to the Sahyadris the avers ge fall of thirty
inches is low.  In Khandpur, whose sub-divisional Station is twenty
miles from. the &Lhyadr}s and in which are situated nearly all the
forest reserves, the yearly rainfall varied from twenty-three inches
n 1861 to scventy-seven inches in 1875, and avoraged fifby-one
mchos ; and in Belgaum, which is twenty-five milos from the
Sabyddris, the fall varied from thirty-three inches in 1850 to seventy-
one in 1882, and averaged forty-seven inches; at Chikodi, about
fifty miles from the Sa hyadrm, the fall varied from cight inches in
1869 to thirty-seven inches in 1877, and averaged twenty-one inchos ;
ab (Gokik, about sixty miles from the Sahyddris, it varied from
soven inches in 1876 to thirty-three inches in 1877, and averaged
seventeen inches; at Athni, aboui ninety miles from the Sahya,drlcs,
it varied from seven inches in 1876 to thirty-four inches in 1878,
and averaged nineteen inches; at Saundatti, about sixty miles from
the ‘w@hyadus, it voried from tom inches in 1863 and 1865 to forty-
one inchos in 1874, and averaged twenty inches ; and ab Sampgaon,
about forty miles from tho bah} 4dris, 1t varied from nine inches in
1R63 to fhnty eight inches in 1874, and averaged twonty-threc
inches, The following statement gives the details -

Brroavy Distrier ]?.AINFALL ,Z 86‘0-1&5’,’?.

STATION. 11860 18b1 ‘13(1“ 1663, \]bb! 186@ laub 1468, | 1860, | 1870. | 1871
Belganm T | g2 0 89 | 46 | a6 [ 20 . s0 | 49 | 85 | 356
Sampaaon . 1522 bas | o9 | 1 | aa | 20 | 19 | 24 | 28 | 27 | 11
Ehanipur 30 23 ¢ 44 ) 80 . 27 ! 54 47 ¢ 86 1 BT 59 65 50
Chikodi 14 23 | o5 4 38 18 | 1T ¢ 33 2 21 8 23 17
Saundatti Dzl s Lol es | w | % | 18] em | oss | 1
Gokék RO T O | 16 013 o oo, 17 018 | 22 | oz o3
Athni | z7 |20 | 17 |12 s | 1w | 38 | 18 t6 | 16 | 18 o8

Average .. 21 | - I‘ 22 | 20 | = i 26 | wo | vs ] 33 | 23
i ! M

1 The rain figures must be veecived with cavtion as in several cases the returns de
oy agree,
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Brreavy Distrier Raixrair, 1860 - 1882—continued,
STATION. 1872, | 1873, | 1874, |1a7~, 1S7fs. L1377, | 1978, | 1470, ‘1880 1381, !1882. A;'&g"
| | I - *
| P __}_ e e
Belganm L. i 45 40 [T B 1 46 54 52 83 . 41 71 47
Sampraon ... IS 1 h ; 34 | 18 30 v b 86 gy 26 20 23 i
Khandpur ... .| 51 ; 48 67 | 61 | 64} 7T 70 &6 | 20 [ 65 | 51
Chikodi .. .| 16 | 11 23 1 oa6 | a7 bose fomzogoel |23 |oer o)
Saundatti .. .. 5 | 1S 20 © 1 4 a7 | 28 | 26 | 24 | 26 | a1 | 20 |
Gokdk R 5] 10 33 25 22 21 ‘ 18 27 i
Athni R S T 31 | 34 | 21 | 25 24 20 19
Average .| @8 | 22 30 | 41 | 37 | o8 | 32 l 37 | 29

The following statement gives for the twenty-seven ycars ending
1882 the rainfall at the fown of Belgaum for each month in the
year. Of the twelve months in the year, February is the driesf
month with a fall varying from (+53 of an inch in 1873 to 0:04 of an
ineh in 1863, and averaging 002 of an inch ; Janumary comes next
with a fall varying frota 0-94 of an inch in 1870 to 0:0% of an inch
in 1860, and averaging 0-03 of an inch; December is third with
a fall varying from 2-88 of an inch in 1863 to 002 of an inch in
1865, and averaging ("33 of an inch; March fourth, with a fall
varying from 2- 44 of am inch in 1876 10 002 of an inch in 1866, and
averaging 0-48 of an 1neh; November fifth, with a fall varying from

537 inches in 1878 to 004 of an inch in 1877, and averaging
113 inches ; April sixth, with a fall varying from 4-83 inchesin
1865 to 003 of an inch 1 1866, and averaging 185 inches;
May seventh, with a fall varying from 10-68 inches in 1836
t0 0-67 of an inch in 18¢ 61, and averaging 2'77 inches; September
eighth, with a fall varying "from 9°26 inches in 1874 to 0:09 of an
inch in 1860, and averaging 329; October ninth, with a fall
varying from 797 inches in 1880 to -1S of an inch in 1564, and
averaging 447 inckes ; August tenth, with a {all varying from 22-43
inches In 1861 o 2°25 inches in 1876, and averaging 868 inches ;
June eleventh, with a fall varying from 17-61 inches in 1862 to 0-54
of an meh 1n 1881, and averaging 9-85 inches ; and July is the wettest
month, with a fall varying from 2937 inches in 1882 to 2:78 inches
in 1877, and averaging 14°57 inches.  The goodness or badness of a
vear depends less on the fall for the whole year than on its distribution
during the ruiny months. In 1871, thongh the fall was only thirty-six
inches, 11 was not a famine year, because the rain was evenly
distributed, eight inches in June and July, seven inches in
Angnst, one inch in September, and five inches in October.  So alse
the 1880 fall of thirty-three inches was fairly distributed, five inches
falling 1n Jone, eight in July, three in August, two in September and
sevon in October. On the other hand, the vear 1876 with a fall of
thirty-six was a famine year, hecause the rain was bad) ly distributed.
Six inches fell in June, twenty-one in July, two in Angust, one in
Beptember, and 0-97 of an inch i October. In 1877 of a fall of forty-
six inches, sixteen fecll in June, three in July, eight in August, seven
n September, and seven in October.  Owing to the failure of rain in
July the year would have been one of great scarcity, but for a timely
fall in September and October. The vear of heaviest rainfall was
1882 with seventy-one inches. Next to 1882 were 1875, with sixty-
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four inches, and 1861 with {ifty-cight inches. The limit of the yearly
normal rainfall may be gaid to be between forty and fifty inches :

Brigavay Ciry RaIyrArn, 1855 - 1882,

[ i M i B ' | H
MONTH. ]. 1836, 1857.1 1858, ! 1559, . 1860, 15861, 1862, | 1803, | 1864, ‘ 1863, [1866. 1867. | 1868, | 1869.
i | ! . . ! i
J—— |_... i _} S i — |__.,__,I e R
o Coln, CIn, C.:]'n U,\IU. ¢ T €l n, C0Tn, G Tn C.iln, Cain. CilIn CIn C.
Jan. .| 0 000 000 w0 0Dl 9 DO, 0 DDLU 0K 0 00 0 DI 002 On O GO 0 00
Feb. ...[0 o 0 00 Q [t LRI ;O (}0‘ G oop 0 000 4480 GG 000 G630 00
Marf:h.. 0 ) 6 40/ 0 ”EI o 38 0 G600 BTIY 59| 0 03} 0 55 0 42 0 74] 9 6610 o0
April...l 1 56| 2 45 1 05 2 87‘. 2 e 87 2 631 45 4 85 ¢ 0 gl 2 5200 69
IMay |10 63 7 716 0812 »7i0 6771 1310 00/ 2 162 96 O & o 0 6
June ..Aill A 1E 0% 3 494 08 6 2517 611% 600 & I8 3 911l 13 a7
July .12 10| 6 5313 (832 6110 a6 8 T 9 3718 3114 65 17 14 33
Aug. oo 8317 A2 4 081G 11R 4310 4111 04 ¢ 64114 88 9 7 &9
Sept. ... | 2 8 1 17| 2 ST h 0 w6 1311 47‘ 1 17,0 211 13 14
b |2 37T 106 TE G 405 4806 2013 41 0 184 214 4 50
Nov. .00 o8!3 141 31'1 74 0 B0 611 6% 0 120 310 ‘ E L
Dec. .10 g © OU| 0000 OUi a Q00 T2 850 0o D206 o8 0 o6l 0 oD 1 79
| A | — [— ! - PR S SO
Total... 43 0030 11133 72ls0 188 2857 B3l P52 Tu30 24145 51}40 4228 5550 1aM4B T
! ; i ! ; ] |
) ‘ : [ i ! i | ATy
Momu.‘1870.!1571.i18?2.;18?3. 1874, 1875, L 1SRG, | 1977, 1 1878, | 180 | 1es0. | 1est.) 1882, B 00
. i ! i '
| ! i ! I |
In. ClIn. €I Cin. Clin. Coine €. In. ColInd Ol G GIne Glin, Codng Cllin €.
Jan. |0 L4 0 B3 0 00 Q0 0000 40,0 00 opl o g0 0 000 000 00 0 3
Feb. .| 0 00) 0 o0l ¢ 00°0 530 0 000 o0 oAl g 0[O 030 0[O 0010 OO0 ¥
Mar_ch.. Q0 26| 0 4370 1210 22 ¢ G 8{)! 24410 00 0 00p 0 Ay 1 5% O Ol.!‘ 1 13 0 4%
Aprit . 2 4711 332 2% 2 03] 0 3ol W3 oep 2 oo 6yl By 10l 2 071 BE
May ..} 2 86 1 & 1 (055 43 & 1 3770 0001 231 2005 35 1 1M1 43 3 230 2 97
June | 9 4B 8 3311 50 4 1612 5 400 6 016 43 5 60!13 a0l 5 8 0 B416 T4 9 85
July 18 60 8 2215 1ad4 4wis 3120 0121 11] 2 7|1 09 5 d6| B TILE 40;29 714 &7
Aur, .| B 616 s s s 4 T4 6] 8 a0 2 25| T e%la 347 I8 53 6310 00 & Gl 8 68
Sept. ... 8 14| 1 63 5 &9 4 204 268 3 ‘,U| 1 W s:060 1001 40) 2 BB 258 Hll s 20
Ouk. .05 295 24 3 48/ 3 49 ¢ 76 4 420 6 B4) 3R T 9] 1 Gr 2 8l 4 47
Nov, ..i0 6¢|1 850 04 0 5830 77 1 04| 5 8374 40/ 0 5O 4 Bai 0 B4 1 I
Dec. i 0 000 Q02 740 004 00 0 6ot o 00 070 09O Uﬂi ¢ o030 3%
b | — ed i — —_— ! ——— !
Ti)t-a.l...’]55 29136 24.‘45 3040 466 6463 48[53  BFHL 01133 054l 74T

Information! compiled by Mr. Chambers shows that in Belgaum city,
during the sixteen years ending 1872, the average number of rain
days varied from 01 in February to 25°2 in July. The details ave :

Brrgavs Crry Raiy DA¥s, 1856-1872,

[
' Dags. |

‘ > i : ‘

MoxTH. ‘ Days, | MoxrH, | Pays. | MoxTin ‘ Days, |  MoxTu

| i i

! '_1 o i ' ".'_'Il - -
| fanuary ... 02 |: Apedl by Ty | es2 i Octover ..i 108 |
\ February 01 | May | 68 August 424 |\ November.p 22 !
| Mareh 15 | June R September.| 142 l}\ Deccmber..\ 11
: i i | |

The greatest fall recorded in any one day in each month varied
from 607 inches in Augnst to 0-05 in February. The details are:

Brraavs CITv (IREATEST Baiv Davs, 1856 - 1872,

j MoxTH. | Inches MoxrH. | Inches. ;l Woxra, | Inehes. || MONTIL :.Inch@,s.i
5‘ l t 5' I \I | :
| Tamuary ..l 106 i | 228 | July 585 || oetober 987

| February...i 005 | | 463 | August . | 607 ‘! November..| 218 |
March . 0783 I |5l i Beptember.| 220 | December..; 2°60

' | b i |

1 The climate details from pages 43-51 are from Chambers’ Meteorology of the
Bombay Presidency, 131-167.
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The {wo daily observations taken at the Belgaam Observatory at
9-30 asr and 3-30 p.ar. show for the ninetcen years ending 1874 a
mean temperature of 77°7. The greatest oxcess of temperature was
30° in 1869 and the greatest decrease was 1°6%1n 1857, The details
are

Brrvdvs Crry MEax TeMpERATORE, 1856187 4.

! oy ; o b ot
! YEAR. ! Mean. i ‘\?L\f;l I Yeam i Mean. | )?C\;i | Yrar ‘ Mean, | )f:;a?:
| i . !

L 1854 ...‘ 58 —net 1863 P AU (i €] 73 —04
1457 ‘ 761 —1t 1 ANGd T oa ‘ 1571 6 —0-1

| 1858 Ty —09 1865 TR0 D 4003 g 1872 FE R Y (s

‘ 1850 I RO S P T oasez [ 405 {1873 T L0

I 1860 [T +02 G IRGT | 7T —oed |l 1574 770 =07

1861 LT oz | 18es .| T ‘ 07 i

;1362 TR ‘ -3 | S ‘ ST L 410 |

: : i |

At tho Belgaum Obscrvatory, which is (1878) in the enclosure of
the Buropean Greneral Hospital, besides rainfall, thermometer and
barometer readings have been recorded since 1851, The ohservations
arc under the . charge of the senlor wmedical officer. The record
comprises two sets of observations made cvery day at 9-30 am. and at
3-30 r.y., and & complete seb of twenty-four hoarly observations for
one day 1u every month. The instruments and phenorena noted at
each observation include the barometer, dry and wet bulb thermo-
meters, the direction of the wind, the cloudiness, and the rainfall.
Once a day the maximum and minimum $hermometer reading in the
shade, the maximum thermometer reading exposed to the sun’s
rays during the day time, and the minimum thermometer reading
faid upon grass exposced to the sky at night are recorded, The
observations are registered on printed forms, which when filled are
forwarded by the head of the medical department to the Superin-
tendent of the Coldbs Ohservatory in Bombay where the calculations
are checked and the results compiled.  Once a year the registers and
compilation are sent by the Superintendent to Government to be
forwarded to Her Majesty’s Secretary of State for India. In the
Belganm Obsexvatory the scli-registering thermometers are placed
in a wooden revolving stand, at a distance of 184 feet from the
nearest building, and four feet from the greund: they are fully
exposed o the air, and protected from the sun’s rays, but it is
mmpossible to prevent rain from getting at them during the revolving
storms which oceur at the beginning of the sonth-west monsocon.
The thermometer readings are snpposed to be too high, ag the stand
18 not suited to a tropical sun. The baromeoter, and dry and wet bulb
thermometers are in a shed in the north-east veranda of the hospital
guard-house. The shed which mcasures thirteen feet by eight by
six 1 built of wooden bars two inches apart ; 15 has a Sagged floor,
and a post in the middle stretching from floor te roof: thiz post
supports the barometer on one side and the dry and wet bulb
thermometers on the other side, the thermoemeters being four feet
seven inches from the floor and two fect seven inches and three feet
one ineh from the wall.

An examination of the temperature returns in the city of Belganm
for the nineteen years ending 1874 shows that during five months in
the year February, March, April, May and Jone the temporature was
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above, and that during the seven remaining months the temperature
was below the mean. Adopting the retarn corrected for the daﬂv
inequality, Augnst was the coldest month with an average of 33
below the mean, Decemuber came next with 8:2°, Jannary thlr‘d with
2:9°, July fourth with 2:4°, September fifth with 2-2°, November sixth
with 1'5% and October soventh with 0°8°.  Of the five hot months
F cbruary and June are the coolest with (°4° 1n excess of the mean,
March comes next with 3'§°, May next with 47°, and April is the
hottest, being 6'4° above the mean. The details are :

Bereacw Ciry MoxraLy TEMPERA TURE,—M;MS)T

At 950 | At 050 !

T . Correct - AM. orrect-
Moxri, ol ed . Moxnin ad 590 ed,

) : oML
Japuary . —21 | —2:9 | July PR S 1 |
Fehmaary, oo 271 0 404 i Angnst G —5 0 —33
March +61 ¢ 438 | Beptember. —233 -2
April o3 L gt h Qotober L) —140 —{3
Moy +58 ¢ 447 ! November,.| —1°6 —15
June —1'5 +0+1 i December,,; —2-9 « —32
i i

The corrections are Tonnd from the daily uequalities ab the several hours in each onth.  They
are the meany of these inequelities for the hours 9 A and 10 aw, and 3 0o and 4 vy, and arc
applicd subtractively,

The following table shows for the city of Belgaum, for cach month,
for the monsoon guarter June o Au O‘Ll*st and fo“ the whole year, the
excess of the mean temperature at the several hours of the day above

the mean temperature of the twenty-four hounrs; also the number of

complete days’ obscrvations, which are fTeuemllv not more than one
in each month, of the year f:om which tho moeans are derived :
Brrgavy Pesrperarons 1v Looar Crvin Hours, 1858 - 1874,

Moxmi 6 77 8 Lo T B U R £ 13
- e [ — | H [
i H |
| H H
! Tannavy -7 3 —f —12 +2+0 0 pad L 63 LT
Febraary — —4- a0 +352 +58 +76G + 92
March —6G —31 +07 410 +67 0 436 | Fi0L
Apri? —56 | 2w 0B | +48| 4720 498 | 108
May —d3 =21 404 28| #5341 475 | 402
June —13| —03 00 42l | 20 429 | 42
July —11 —00 i +08 16| 4203 +23 4408
. Angusd T2 =0T 0w | F21| 330 R0 | 43
Soepreuber . 35 —&5 =100 0 +25 +41 +i3 +o7
Crtrher | —dd —35 —19; -032 +19 + 37 44 455
Kovember ... .| —B7 ] =B —3d4, —02F 322 Lh 0 HBH] Fhd
December .. Lio =120 e -0 =08 +22 +4°1 0 458 460
June to August I R —15 —0- 408 41 +27 +32 448
- 1
Year ... | =BT 4B 28 2 | +26 +45 +50 4649
MowTiL b1 15 1 o 5| W[ ow 21 |
Januacy w0 gosl doT | 378 #4380 306
February 104 F1eR +9°6 +51 Eatia) +231 404
March L 0 | 08 | 7T | 40 0 176
April T Sn4 ) 110 | 481 450 28| 403 ‘ —15
May CoR | e 478 451 419 —02] —15
June T wss | o4m0f d2Bi o416 404 031 —0D
July 1m0 2| 48 F18 | 40| —02F —0
Angust R +30 ) +19 | 3061 —04: —11
Soptember Botsa| A0 440! 428 | 40T —02! 10
Octobior Toane | B0 45W 0 4403 | 421 +O08] —08
November +704 EAVAL T o N +56 +20 5 406
Diecember 470 +8L 0 +TT +60d 472 +22 +03
June to Angust - .. 437 ‘ $30 424 10| 0| —0d | -0
Tear Poams | oar2 | £65 | +48] 6| 00| —0p |
i I } |
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Chapter 1. Brreaoy TeMprerarTURE 1IN Local Crvin Hocors, 1856 - 187 f—continued.
—_— R T -
Description. ] ‘ | Com- |
P i Moxvrn. | 22 23 a 1 Z 3 0 4 | 5 plete
Climate. ; ! | 1 : Days.
Warmth. l | ; :
Jannary d 2L 3T | =411 =54 -6l —07 16
February -1 —26 . —58,; —53 | —&1, —687 —74i 17
March —40 1 —50: -5 -3 ‘ — 70 —T0 i7
Ayl 5 ed3 ] 52 —60 | -7 —T5 17
May —34 —44, —4D —32 ‘ —35 — 50 17
June wo—=16 ) =19 —22; =323 —2%| —28 17
July =12 —1-4 —~15 i =181 17 —1'5 17
Aungust | ... —18 —20 —Z8 —2-4 . 2T —28 15
Septemiber .00 —21 —25 —2~7 —32 i —32 -5 16
i October —16 —24 —28 —35 — —4re 16
Noversber .. =101 —26. =5 | —45 I =3 —ad 13
December ...| —L7 1 245 —53 —42] —aD —57 13
Juneto Aug.| —15 18| 3¢ —20; —23| —35
Year.. .0 —28 ] —80] —86| —42 | 7] - %

i

The average daily range of temperature for the year is almost
double the range for the wet months from June to Angust. The
range during the cold half-year is generally large, compared with the
range of the hot and wet half. The daily range for the year is 13:3°
and for the wet months 6-47,

A comparison of the range of the mean temperatures of the
differcnt months for the same series of years shows that the variaion
18 least 1157 in July, August comes second with 12-4°, June third
with 16-3°, Seprember fourth with 16'5°, October fifth with 21-7°,
November sixth with 23'9°, December soventh with 25:4°, May
eighth with 27°3°, January ninth with 28-3°, February tenth with
30-1°, April eleventh with 32:0°, and March twelfth with 32-8°
The details are : :
Barvavy Crry DArny RANGE, 1856-1874,

[ | Mean | Mean ! Annual i Mean  Mean | Annuzal
’ Moxre. | Maxi- | Mini- | Range.| Varia- ‘ Morta. | Maxi- © Mini- | Range, i Varia-
| i mun. !omwn. || Hon. | i wnm, | mwom. { tion. |
I i i 1 ; :
i January .| 861 578 | 233 +51 ii Augnst 1 788 ! 650 124 | --10'8 ‘
Fcbruary...[ 808 [ 597 201 +69 September.l Bl | G40 W65 | -6
l March 850 652 823 +96 ) Ocbober .0 862 | 645 21-7 =145
PApril | 984 | 664 | a0 +88 || November..| 850 611 239 +07
May ] 9 | 870 | 275 +4-3 |3 December..] §41 587 20| 22
June o883 | 670 ‘ 63 | 6 | .' | |
July ! 780§ 685 | ils =117 f Year G868 1 698 252 ] i
: : f i . !

During the same period the highest recorded monthly mean
temperature varied from 925 in duly to 1095 in April, and the
lowest from 46°7 in December to 62:7 in July. The details are :

Brradvy Crry Hieaesr Axn Lowrst MoNTiLy TEMrrRATURE, 1856- 1874,

Maxi- ' Mini- | N Maxi- | Mini- i
Moxri. | i, | mun. !Rangb. | Moxrn. | mum. E mo, | Fange.

JE R NV e - - i T -
Jamary ...| 854 | 500 : 454 || July ‘ 025 1 62T 298
February... 097 1 473 | B2d i August | 935 | 6l 320
March ... 1039! 502 | 537 September., 93°0 ! 594 336
i April o 1085 i M4 Bol ‘ Qetobier .0 957 | 530 427
May Lo uEE ) A0 ! 49-2 November.. 940 490 450
June e 13801 . 612 | 419 i December..i 246 467 I 459

The following statement gives for each of the six years ending
1882 the thermometer readings taken at Belganm :
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Bercavy Crry Higurst axo Lowessr Moxrory TENMPERATURE, 1877 - 1853,

Sanuary. | Felruary. I March. ' June.
_ _ s = ‘ -
Voano g EIFIFE: g%
= [ = S| e
= . ; | B I =
1877 i a 71|78
1878 78 | Lyz | 70
1879 81 70 | 74
1830 ) T ag ;e 16
881 .. ... 82 O7 2| 84| 99, 71 84| 65 | 74 S0
1882 ... .. 83 90 | .. 's4| 89|74 85185 71|78 ‘
! : i i i
July. Auvgust. ; sSoptember. October, i . ' December. ]
—— T = 3
PO 5 LA . 20 00 £ i . 2 !
YAz, ]g‘;ﬁ § £ E|E|S1E15 8 B 8|8
=258 ::g;ﬁz?;aazwz'ﬁzzg
i e I e i
1877 .. L84 701 T0 82, 71175 | 81|68 |75 84 1g0 | v | 84 | 62 | 76 ‘
1878 ... ..l &3 |70 7 G652 TH | 85 |70 VT 8364 9482|5860
1879 ... .| BT | 9O ‘ T4 S0 6T | 71| 81|68 70|80 5860 | 81159 | 67
1880 .. oo TLIE9]T bog 60 |72 85 167 /8182 65176 ! 8L |53 |1 J
1881 ... .m0 7L-T8 0, BT |73 #3066 T4 |seieLien iR a7 | M
182 L. . 8% | 7O, TEI T Tl 70 1 ys 94 16805 | 8 62 T¢. 83161 |71
' i | i | . 1 ! ! | | : i

The mean is the mean of four daily observations.

The mean barometric pressurc for each year of complete observation
is shown for the city of Belgaum in the following table. The means
are derived from two daily observations one at 9-30 Aot the other ab
3-80 .. :

Brrgavy Crry Baroukrric PRESSURE, 1856 - 187 4.

1 | ! | ‘
E YHAR { Mean. | Excess. II Yusr. - Moan, | Excess. |i YrAr, | Mcan, | Wxcess. |
‘

Sl gl B it B |
f 1856 T 7~ SO SV B W 1 — 034
1857 +-00% || 1864 : 022 | 1871 N 0
1868 +-00% i 1565 4015 | 1872 o [—L 5
i 1859 +-002 || 1866 5 | 3012 | 3873 | —o20
1560 4001 || 1867 ;o014 18 | —425

1861, —-001 || 1868 i 4008 i 1 | i

1862 021 || 1869 §| —05 ! :

; ! J i i

The observations dnring the same scries of years {(1856-1874)
show that, in the six months between October and April, the
barometric pressure is over the mean, and in the six months between
April and ‘October the pressnre is below the mean. The month of
least pressure is June with 0096 below the mean, July 1s next with
0-095, August third with (-062, May fourth with 0049, September
fifsh with 0°025, and April sixth with 0-016. Of the six months of
excossive pressure, October is lowest with 0-011, March second with
0:030, November third with 0°062, February fourth with 0064,

December and Jannary ffth and sixth with 0-089 each. "The details
are: Brrcavaw Crry Mosvinny BAROMETRIC VARIATION, 185G-1874. )
[ Aboan o | At030 | ol
4 Moxti. | A and Cog‘e‘}t' MosTH, | AM. and 'Coé’éecl“'i-
280 PN : i 380 . - ‘
January .| ++094 | =089 | July ‘ —006 | —-095 |
February...] 4067 | -+-084 11 August =062 — 062
P Mareh ...i 4030 | 4030 | September.| —032 — 025
April . 019 1 —016 | October +-009 | 011
Mayv . —04% | —-049 {| November. <+ 005 + 52
l]' June P I —(G6 Deccmher..l -+ 089 + (80
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In the following table arc shown for Belgaum, for each month and
for the whole year, tle excesses of the mean barometric pressare ab
the several hours of the day above the mean barometric prossure for
the twengy-four hounrs :

Bereary Crry HOURLY BARONETRIC PRESSURE, 1850-74.

Locsn Civie Hoors,

MoxTiL, Do e e T s
i G 7 8 i 9 10 11 1 12 13
Jaruary i + 012 : I (48 ‘ -+
February I )4 7] 4045 0 - -
March Gei TURD 448 L
April o o012 + 045 1 b i
1 May U] 4035 1+ '
} June L — 06 020 | 4+ R
; Judy L =g 4024 7 4 BN
Angush vd =004 | 00D +o0E0 L 016 | 400l
Septernber ... e LY F A I S U 1 R~ S VUV I i) 5
October I S T S e (i) =048 0 7032 0 008 | —hid
November v BOEL 029 3 M 42 0 400 | —015
December L., een| AETDUE D 020 +0 ) +017 | —uls
Yoar ... e 003 | o010 <88 | 01T | — T
June o Angust J‘ — 008 | 4006 +025 | +014 | 00
Locan Civin louvns.
MaxTiL — T - R -
14 15 14 17 13 12 20 | 21
Januniy —Di6 Uy | 010
Yebruary — G| 40001 | 46
Marely —-017 | —002 | 4014
April =017 | —007 | 000
May —619 | — 03 | 4007
June — 005 +-007 | 4013
Jnly —=000 L 00 | 014
Angns‘t —U0E o006 . 1020
September —-(44 =013} 4005 4031
| Ockober : 015 =00 | 011 | 4020
[ November ., —054 : 30| —0td | 4000 | 4 017
I Decomber Po—010 029 —0Id L 002 | 4014
Year ..o =0 | =00l =047 | 010 © —vzs | — 013 | 4002 | 0l
lusns e | :
June to August .. —0I2 | —w025 | —-031 | — 029 | f-ozoi- —007 | +1005 1 4016
i : ' : '

{ i Locan Crvin Hovrs,
| - — N - . -
MoxTiL . ! ; Com-
;o220 2 o 1 2 5 4 ] plete
: Drouys.,
i : N
Jannary L 0TS 08 e ] — 008 | —-017 | 025 — 014 16
February .0 4013 40014 1 £-008 0 —0uD | =015 | - 0z 011 17
March ce 020 0 014 008 | — 008 | —-0LG | —022 —gls 17
April b 016 | s ) 002§ D08 | —r0IT | —-U18 —0ni | 1%
May | 018 | OI6 {009 L 004 | —D1d | 0020 —006 " 17
June sl #0020 | 021 | 012 ) 001 | 00T | —0L6 —2e 17
July el 019 L 0T D 4011 DL | — 008 | —017 —0iz 17
Auzust s D o020 | p0es | 006 | — 016 | — 025 —— 321 18
September (L 029 40082 | 4014 | 4005 | —-004 | 008 000y 18
Oetober | 024 01N | 000 ] —008 | —-UL3 | =21 E 18
November 4083 1 E0L5 | F0005 | —00L | w015 | 023 013 ’ 13
Decemnber 019 #0011 | 3008 0 w00 | 010 | —-018 — 003 I 13
i b -
Your .. .| 020 4015 | 1008 | —004 | —013 | —020 | o2 | 012 |
}| Juneto August,| +'022 | +019 | 4010 | —002 | -~ 011 | 019 | —022 { —010 E

The following table shows for each month of the year the greatost
and least valucs of the barometric pressures observed at 9-30 4.3, and
at 3-30 oy,

R
P
i
1
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Bereavd Crey MoxpnLy Faxcr oF BaroXEyrIc PRESSTRE, I856G- 1874,

Maxi- | Mini- Maxi- ~ Mini- |

: ! I : !

| Moszd. | mons. | . %]Lm;;e.i Mosvr | Ly iR_mgre.
| E—— R et R - !

i i ; i : i | :
| January ... 27624 ! ©o432 0 July o 7L 2TOTs | i
: YFebruary...| 27-602 | 27 | 402 | August .. 27426 27104 | :
| March 27 534 bomidd | September.| 27-470 0 27035 ! i
| April 27533 Py | October ..o 27°51% . 27-085 | !
| May 1 27466 int ‘ November.| 27599 27106 | !
| June 360 |1 December 8 20650 | 27202 | |
i ; ! : ! !

i 27403 ‘
; |

The values of the pressurc of vapour made use of have been
calenlated by Glaisher’s Hygrometrical Tables from the observed
temperatures of the dry and wet bulb thermomefers. The annaal
variations give high values of the vaponr pressare in the hot and wet

months, that is from May to September, and low values in the cold
months. The month of maximum pressure is June. The mnean
daily variation for the year shows a minimum towards the end of
the night hours with a fairly regular progress during the intervals.
The variation duoring the wet months has high values during the
day and low values during the night. The daily range of the wet
months is very small compared with the daily range of the cold
months, and the low range continucs fll late in the year with the late
continuance of the rains. )

The following table shows {or the nineteen years ending 1874 tho
mean pressure of vapour frow observations taken at 9-30 A x. and at

3-30 p.u. , or "
BELGATIN Crey PRESSURE OF VAPOUR, T1856-1874.

j 57 ‘ W | 0|
i |

! ! r
|

Pls6L ... hér ‘ —heg
LS5y B | 7085

YEAR Year, | Mesn. !Exu i
. HAT In. ¢
18566 i 1866 B =D
1857 | 1867 43| 406s |
1358 1863 B02 | BT
1859 | 1869 “5AG  — 00
1860 30 |1 1870 094§ 4004
1861 39 | 187t 500 | 4008
1862 1872 6l9 | +020 |
1863 | 1873 608 | #7018 )
1

The cloudiness of the sky is estimated in lengths of the celestial
hemisphere, the unit being onec-tenth of the whole sky, Cloudiness
is great during the wet months, and small during the cold months.
The following table shows the average clondiness of the sky in each
mouth of the year from observations taken at9-30 ax. and 3-30 p.u.,
during the same series of nincteen years :

Brreavs Crry CLovnIngss, 1855-1874.

! Mo, | Tenths. i MoxTy. | Tenths. !
o e e i . - ;
§ January i July 4 Be
- February . Angust . 4 B
i March e - September ... ... T8
! April A COctober . e B0
C May . i November ... — 31 B
: June il December ... b
; H ! i
i P Uy S P 3
i : ;
! May to October ...

Noventher fo April

! - - Yo
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From March to September the prevailing winds are from the west
and south, and from October to Febrnary from the east and north.
The casterly element continues to some extent until April or May, and
does not cease until the south-west rains begin.,  On the other hand,
the westerly element 3s present all the year round, heginning at
about two or three in the afternoon and continuing until eight the
following morning. Thus during the fairand during the hot months,
that is from November fill May, while the sun is above the horizon,
the wind blows from inland, and towards the interior when the sun
is below the horizon. This shows that the prevailing Belgaum
winds are essenilally different from the coast winds, where in the
fair season the land wind blows at night and the sea brecze during
the day. The winds of May and October are 1ntermediate between
those of the south-west monsoon and those of the dry weather.
The observations of the direction of wind taken at Belgaum at 9-30
A, and 3-30 ey, have been grouped together im months. Hach
group includes the observations of the nineteen years ending 1874
for each month. The following arc the results :

Bercaviy Wisns, 1856-1874.

| AT 990 A

DIRECTION. | [ : [ | I l
Feh. ] Mar. |April! May. | June. July. : Aug. |8cpt. | Oct. ; Nov. : Dee.

. 23| 50| 54 20 41 ¢ 46 17 1
N, U - 8 1 | ..
N. ol 108 | 92| 2% G 1 7 7 62| 109 &6
E. 12 8| 13 2| L. 1 1 9 2 2
E. wi | 78| s3| i1 3 1 b 5| 134 | 2321 232
E.8.E. 15 4 g ... 0 1 1 b 2 16
8.2, C13s | s2| 4z 24 6, 5 .. 1| 34| 57 1
8.8.E. | 1o 3 1 I E & i
5. 29 25 20 | 20 12 8| .. 2 3 35 ¥ G
S.8W, | .1 1 10 5 1 : N
8.W, - I | SO 63 @4l aes | 1ot | 18| 7wl 2 8 ‘ 10
W.S. W, .. 1 .. 4 1l a0 57| ea 2 1 =
W, 2 | 82| 81| 1| 285, 260 | | 516 308 | 10! sl 8
WL W. . 2 3 4| 32 6] 12 s 17 1oL,
NoW, .- L o2 83, s 1l o 8| 27 17 3| 38
NN W, . . 1 1 3 5 .. 2 e |
Calm P88 28 J 47 s 81 9. 6| 11| 34| 59 s3. ‘24
Sums | 527 | 479 | 527 | 510 | &g | 508 | 4ve | 527 | slo | 5260 slo | 498

1| Am 3-30 B,
DIRECTION. | i i 7 3 ‘ 7

I Jaa | Feb. v. [Tane. | July. | Aug Scpt-.‘ Oct. | Nov. | Dee.

- — ] i . — _
N. el 12 | 18] 3. 7 . I sl 2] 2| =
ENE o2 1] oL i U 1
N.E. [V 40 87 4 1 13 5, 068 110 | 100
En oy s 2 3 ! } i1 2 2
E. | 1735 104 | 80| 32 6! 1 ) 3 2| 118 283 | 243
E.S.E. Y | 4 1 # - .. 6 13 i1
8.1 g7 50| 30 18 PR 1 4| 23| 23| &3
8.8.E. 30 4 1001 b . il .., 1 2 2
8. poesl 230 17 15 TS5 : 1 2| 43| 18 9
BAW., 0 2 i 2 i L] .. 1] ..
5w, I 6 133 o185 | 114 167 | 101 106 | &3 55 7 23
WEW 1 1 3 71 15| 20 45 445 ezt 3l . 3
W, 340 84| 167 | 212, 333 | 23 | 237 8505 8501 117 | 14 5
WKW e 41 1 2| 0 & 7 1 7 2| ..
NW. 4] 10| 25! 11| 22 4 1 4 8] 12 5 2
N.N.W. 2| ..
Calm 59 ‘ 21 20 19 4 4 8 h 20 45 49 38

. f—— )

Sums 527 | 470 | 527 510| 527‘ 491 | 495 | 827 | B0 | 625 | G600 | 496
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The coefficients snd angles of formula representing the daily
variation in the duration of different winds are:

Brrgary Ciry Durarmoy or Wixns, 1856-1874.
November to Jannary..| February to April, I June to September. J Total
Houns. {— , - s 1 ! :
el! el je2) o2 ‘ el | ocl ;e | ¢ Lel 1‘ el |e2| o2 llecl | a1 je2i ez
— R— ‘ i — — —; ——
Y e RN
8 . "1-17,154 11 BT 531152149 33 53,254 30 114]157 16
7 v 2 1911 Ge 87 13151148 0 -56248 01141162 41
8 . 108hsz 56]254 41 1481150 560 4T |
9 . 3 0-06|152 "3 2h[1-481 5
10 . 0-30|198 5 ] 15311
1 - 3 087|208 e 5| 1-50: 157
12 . 1705|186 # 51146
13 - 1-17,186 52 8 211743 14
14 . - 1-08'185 T 21153
15 . 1. 101 184 135
16 . 2 1-281186 5 147
17 . 15| L-27(183 36 154117
18 - 23( 108134 3| 1564
19 . 32| 1061168 58T 5[ 1
20 . 24( 112164 AEALTER: 1153 -
21 . 7110175 S 151164 3 9 156 02
23 . 8|1-20/170 1-88 171 215 0
23 . 91115155 1461172 1'57
0 . 511124157 M1-18165 158 15 “
L .- 12120161 § 421271172 159154 438|) 108 481135161 24
2 . 06 1641565 _w'l':-}l!lb‘!} EH%T184 40| 08196 1:’5'1-27;1{;1 42
3 52| 167|151 3711067179 275 3 1058 153 16| 051268 10 1-10'150 54
4 . 5 42| 1°14/150 717161188 24, i| BT 161 48|1 B&228 42 1-22 160 23
5 1| 89151 2 41i1°23 175 ‘ | 154 15% 46|' 80262 30125 150 49
Means ... -97| g0 o roaliTe B2 A4270 © 1'(17}]6? 32, 18T 254 460101151 84]i “65'250 10{1719.160 49
LS i J B | L
Complete; 42 | 47 { it 183
Days. | lis
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