CHAPTER 5

STREAMFLOW - GEOMORPHOLOGY

The two mantras X.B2.1 and X, 121,1 of Rig Veda represent
the creation to have started with the origin of water and the
cosmic golden egg (embryo) (f&UGH) which very well fits in the
geological and biological evalution of the earth with the water
age, origin of zoophytesg,  primeaval fishes, reptiles,
invertebrats, vertebatess and mammals, -

Ts: for mwr fe of gl goweEmR o
RewT yeaed @ At gwiam 11 RV.X.B2,1 ||

ferogmf: wiadad HFed a: Ifatd IEiq
¥ ayR gfye! aman ok 3w efawr fadn 11 RVLX, 121,10 )

According to the Rig Veda the earth abounds in heights bears the
burden of wmountains, and supports the trees of the forests in
the ground (HHT). She quickens for she scatters rain, and the
showers of heaven are shed from the lightning of her clouds,
She is great (&), firm (3G) and shining (JD.

Perhaps the Riguveda Aryans had the concept of knowing slopes
also of a region by the help of rivers as indicated (RV,.IX,.88,6)

below:

W wmr afq Rz fean T Ao FuaEf: )
o7 v feeeaat A Afed: gawy afr @ age o)

RV,.IV,88.6 ||

Talking about the river flow whose turbulence is lost after
weeting the oceans, the Rigveda says

WA IRg4 IOl UG AE: QU ) RV,IIL35.3 |
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In the verses (IV,18,6 and 1IV,15,3) say that rivers are the
daughters of sun § cloud, They run towards oceans breaking the
soil, rocks etc, coming on their way, They flow in thrugh
zig-zap paths

W FURGATIH A Raa 1d ARAET:
wr fo o fofe daf saal afshfy sefeg 19

RU,IV, 18,6 ||

During Rigueda the Aryan were clearly aquanted with the river
stages and iis velocity at different stages, One verse (VI 24,6)
mentions the high spead of wountaneous rivers flowing down the
slope, Similarily verse VI 36,3 reveals the gsame fact,

fa e gdord QEoRRlfiiEEE 3@ 2 1) RULVIL24.6 ||

By the tiwme of Samveda, Yajurveda and Atharveveda the indians
had come to acquire sufficient knowliedge of phuysiography and
geomorphology, This is establ ished by the folliowing
geographical technical terms - W& (wountain slopes, SV, II,
5.9), W (cleft or IW), fIAT (stony place), &I (habitable
place), §ic (forest having a difficulit communication), & (lake),
d9 (rugged lands or bad lands)(Ts.IV.5,9,.1), In the Samveda we
come across a brief but fine description of a river mouth and as
a wave of the sea opposit to the wouth of a river sends into it
a portion of ilts water (SV XIV,4), The Prithui Sukta (XII) of
the Atharveveda, furnishes a concise accoﬁnt of physiography -
mountains, snowcapped wountains, fo;"est lands, plain areas (HW)
and perennial stream or siopes (Udd). Following two Mantras of
Atharvaveda say that if the water source is on wmountains, then
the river formed will be Perrenial and will fiow with high speed
(AaV,I,,15,3) viz,

¥ qEl AR T 1 ALVLT,, 15,3 ||

Similariy Verse (II,.3,1) reveals the same fact saying that the
rivers originating from snowcliad wmountains will keep on flowing

in summer also,
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¥ar FequTacaacamTiT qdarq 11 AV.IIL3.1 )

In the Gopathabrahmane the nomencleture for a
meandering river is fqye (11,8), It was also aquainted with two
types of springs or falls, namely hot and cold,.... Tateorfasicay

(G,B,11,8),

The celebrated epic Ramyana reveals very rich and accurate
knowledge of various types of geowmorphol igical patterns, Some
of the geomorphological patterns in the Ramayana related to

water are quoted below:

Rivers and rilils and Piateous, caverns and fountains
(I11,54,42), the pliain tracts (11,56,11), sandy banks of rivers
I LS5, 51, :

AR RIFRPETY |1 Ramayana 11, 54,42 ||
amifid oF @dgtRg 1 P famd aw fego A 1)

Ramayana,II.S56,11 ||
fafeaaTeorer] ERATCATTICT |
YeweoRd §aT 36 g A4 1) Ramayana II, S5.31 ||

Those lands watered by the Ganga are dense and hard to

track (I1.85,4)

wkw Ty aREEmE )
TEw MY 3 TETEE &e: | ) Ramayana II, 85.4 1)

Knowliedge of water falls (1I,94,13) and descent of a
river (II,1083,25) is described as beiow:

TAYYTecH I EIeRy cf cnfuq
mafeniad 3d: @owe @ fau: 1) Rama,I1,94,13 |

74l weerfew] Tl @ar qRod@Eem 1) 11, 183,24 )

Ty wEearre aY fraedm )
fafygren TR @9 oaq Hafafd 1) Rama,IX, 183,25 ||
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How after welting of snow, a wountaneous topography becomes
charming is spoken of thus - f@Ecad i@ Ty (Ramayana 11,
7.15), The author of epic has also marked ®river erosion on
non-resistant or soft steep river bank (II.63,46; V.34, 19;
VII, 14, 18),

wfe 1@ dRy diomgeal || Rama, 11, 63,46 |
fod &fy @ 9 7&ige T @: 1) Rama,v, 34,19 ||
wiefed T d&T 3@T: Pl §@ o € ) ) Rama,VII, 14,18 ||

In VII,23.42 we read about the erosive action of the downpour of

vain on mountains, viz,

AR TYaaR A :  gared: |
aRYf ™ dgemET @ FETARY 1) Rama,VII, 23,42 ||

The Mahabharata devides the Hiwmalayan mountains into three
regions, It wmentions large tracts of desert several times
¢1.,70,2). In certain context the word #&® is used, Most
probably it indicates the land form which nowadays called
Dei ta,

WO Cdlcade: gfequramATieaa s

¥ IHIOATETE AR GAWeq 1 M.B,,1,78.2 ||
TalaeleHd @Faqeededsl A |1 M.B.,1,78.17 ||

In Paninis Astadhyayi (6060-780 BC), we come across several
important geomorphological patterns, The grammarian calls a
river moving and breaking its banks as fi¥f and are whose water
overfliow the banks as J¥ (III, 1, 15),

Glacier is named as fay@] (Iv,1,48) viz,

FEAENTH A4 e[S e R Vg TG T AT 1 |

Astadhya,iVv, 1,49 ||

Topography and Geomorphology have not been Ieft out of the
campus of the versatile genius of Kautilya (4th century BC), At
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certain context he talks of such varities of land as "forests,
villages, waterfalls, leviel plains and uneven ground",
stretching between the Himalayas and Ocean (Arthasastra, Trans,
by Shamshastri P, 404), At various places be speaks of fertile,
infertile, cultivable, uncultivable and waste land, which
reveals that he wust have possessed good knowledge of the
science of soil also,

The Vayu Purana refers to various types of topography namely
lakes, dales, barren tracks (Chapter 38), rocky throughs between
wountains (FFA07)(38,36),

ufvamrrt fafyr qur dreiforfewrT:
Ui RTca SURHTGAIcT: | | Vayu,38.36 ||

The chapter also speaks a large number of hot springs in a
mountainous region (38,78),

T ST Jf femmamT: )
JagErarT ge I SaTf 7 1) vayu,38.78 |

In the Markandeya Purana we come across a peculiar type of
topography found »in the K impurusaversa and seven other
Countries® where water bubles up from the ground (53,21-22),

TRdly T g8 AW TGP |
eI o7 & qavaifs fafy: gdl: || Markandeya P,53,21 ||

o 6 qesTanty aufouse) famicm: |
dgfewwantfer dlart 34 ads R 1) Markandeya P,53,22 ||

The Vishnu Purana (II,5,3) classified the soils of subterranean
region in seven categories, (1) Black (2) WVhite or Yellowish @3
Blue or Red (4) Yellow (5) Graveliy (6) Hilly or boulder and (7)
Goiden hued, viz,

Yoegeu: uiqr: wRT: Aewmar:
Pt o3 MRy RIS )| Vishnu, II, 5.3 ||
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The Jain work VUrhatsetrasamsa (b6-7 century AD, Tripathi, 196%9)
appears to be quite scientific and wmathematical enumerations
conforming to some hydrographical or hydrological law, but
actually they contain a small grain of truth, For examplie "“the
dimension of a river at its mouth when it enters ocean is ten
times that 1is possesses at its source in a lake or the |ike
(I 227)., But the knowledge contained {s appreciable atleast
qual itatively, A Buddhist Iiterature Anguttaranikaya (before
4080 BC), classifies lakes into four categories (Part II, Page
185, Tripathi, 1969),

In the celebrated law work rlanusnriti, a lake has been
termed as Id (IV,203),

Taly @Y dERY A g T |
wW gAecd TdyEFauy 9 )| Manuswriti, VI, 203 ||

From the above discussion we gather that in ancient India
the knowledge of streamflow and geomorphology was well developed
on scientific lines, The techniques of knowing sliope of an area
by means of a flowing river and dimension of river at various
stages alongwith velocity were developed., Mountaneous rivers
are generally perennial and deposition of fertile soll
periodically on flood plains was understood which is in
accordance to the modern experiences, Var ious types of
topographies such as springs, water falls, mountaineous,
plateaue, eroded land etc, alongwith many geographical terms
such as fYdT. gu, #Z@U, & were used, Land classification such
as fertile, infertile, cultivable, waste land etc, and soil
classifications such as black, yellow, red, gravelly, boulders
etc, well before 4th century B,C, which are in vogue even at
present can be regarded as the iwmportant achievement of the
ancient Indians in this field,
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