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INTRODUCTION
Morphometric analysis of terrain is a technique
in the study of landofrms. Geomorphjologists,
like Russell (1949),Kesseli (19 54), Hammond
(1965) and Smith (1935),have contributed
significhntly !o the development of quantitative
approach to the study of landforms. They have
laid emphasis particularly on the surfacial
expressions of landscape rather than on their
genetic aspects. Russell (1949) in his paper
entitled "Geogmphical Geomorphology"has
pointed out the differences in the approaches to
the geomogrphology from geographer's and
geologiss pointe of veiw in the following
words: "While the first is interested instudying
the horizon[al cross-section, the latter is
concemed with the vertical cross-section of the
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drainage density and slope. The delineation of morpho-units has been made by
superimposing thedistribution maps of these morphometric attributes obtained with
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identity 3 first order,13 second order,43 third order, and 66 fourth order morpho-units
in the study-area. The first order morpho-units namely sonpar Valley Tract, The
Sonpar Upland, and Babhani Upland have been demarcated mainly on the basis o[
absolute relief and drainage frequency which mvers 37.46,53.49,and 9.05 percent
area of the study region. These morpho-units would provide a broad framework for
examining the possibilities for scientific management of soil, forestry, agriculture,
settlements, and other related activites. The help of informations obtained in the
courseoffieldworkhasbeenalsotakenwhiledelineatingthe boundariesofmorpho-
units.

earthrs surface". To explain in other words,
geographers are mainly concerned with'what',
'where'and'how muchr, of the lanclscape while
the geologists are more concerned with the
structure, process and time. In the same paper,
he has also mentioned that "when
geomorphology{eally tells us what is present
in a landscape and exactly where each form is
to be found,it becomes geographical." Kesseli
(1954) in his paper "A neglected field :

Geomorphologyrr too, suggests that geographers
should not concern too much with the origin of
land. He formulated threeconcepts : (i) Concept
of descriptive landform analysis, (ii) Concept
of landform type, and (iii) Conceptof landform
type regions, and pointed out that a study of
assemblages of geomorphic landscape is the
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best means of estabilishing true geographer's

geomcrphology. Later Hammond (1965),

following the ideas of Kesseli, devised a method

for quantitative empirical description of

landform type regions and also coined a new

terminology 'land surface form' in order !o

avoid unnecessary dualism between the

explanatory (genetic) and descriptive (surface

form) approaches. Smith (1935) has also

favoured non-genetic study of landform for

geographen. Other geomorphologists, like Dury

and Strahler, have laid greater emphasis on the

quantitative analysis and mathematical

symbolization of the characteristics of
lanclfbrms, especially in the study of drainage

network. In the context of the aforesaid

development in the study of landforms attempa

have been made to classify South Mirzapur

Upland into morpho-unis (morphological unis)

of various orders, based on various
morphometric attributes such as absolute relief

(AR), relative relief (RR), dissection index

(DI), Slope (S), drainege density (DD),and

drainage frequencY (DF).

A rnorpho - or morphological unit may be

defined as a unit area with similar or dissimilar

topographical attributes, which sets it apart

from the neighbouring areas.In fact, a morpho-

unit is more or less a homogeneous unit' In

other words, it may constitute an assemblege of

landforms of similar levels having coherent

form characteristics due !o the homogeneous

environmental processes actively taking part in

the sculpturing of aforesaid congregation of
lanclform unit in any particular region' Each

morpho-unit is characterized by certain

attributes, which may be applied to explain

various resources of the region. Delineation of
the morpho-units of the study-area would help

in exploring the possibilities of soil

development settlements, agriculture, forestry,

and other related activities in each unit'
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AN OVERVIEW OF PREVIOUS WORKS

In the beginning of geomorphological
studies,several geomorphogists divided the

regional landforms into various units based on

physiorgraphy and natural regions" A few others

demarcated them on the basis of morphometry'

In this regard, the contributions of Powell

(1896), Joerge (1914), Fenneman (1914),

Hammonrl (1954) and Savigear (1965) etc. are

worth mentioning.In the later half of the present

century, serious attempts were made not only

to define morpho-units most precised but also

0o provide the methodology for regionalization

and del imitation o f morpho-units/morphol ogical

regions/geomorphological regions, etc.

Powell (1896) has delineated the natural regions

of NorthAmerica on thebasisof physiography'

Joerge (7914), has suggested two approaches

- inductive and deductive, for the determination

of morpho-units of any given region. He,

however, demarcated North America into

morphological regions and called them natural

regions. Fenneman (1914) divided United States

of America into morphological regions, on the

bzsis ofcluonology and uniformity of geological

histroy of the physiographic regions. He

categorised his divisions into three hierarchical

orders, viz. major divisions, provinces and

sections. After the quantitative revolution of
1950's and 1960's numerous quantitative

methods and techniques have beenproposed by

many scholars for the determination of morpho-

units of any given geomorphic region'

Hammand, inl954,proposed a new technique

for the regionalisation and mapping of any

geomorphic region on the basis of terrain

characteristics o f landscape components. I:ter,
Savigear (1965), advocated the concept of
morpho-unis and classified these into different

orders through the superimposition of maps of
different geomorphic variables within the

framework of natural region. He named his
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morpho-units on the basis of natural regions.

Following the above mentioned studies a few

Indian geomorphologists,namely Asthana

(1963), Kharkwal (1968), Singh (1968), Prasad

(1980), Jha (1983), have also tried to identify

the morpho-units for the areas of their study. In

the present paper, an attempt has been made

to delineate the morpho-units of various orders,

on the basis of diverse morpho metricattributes,

and to examining the possibilities for scientific

management of soil, settlements, agriculture,

forestry, and other related activities according

to the terrain characteristics of each unit.

PHYSICAL SETTING OF THE
STUDY-AREA

South Mirzapur Upland (23"52'55" N-24" 37'

N and 82" 42'E- 83" 2729"8) has an area

417.5 km2 (including 324.5 Wflz area under

G.B.Pant Sagar); it includes the whole of
Sonpar Vindhyan Upland and a small portion

of the north-eastern Baghel khand that constitue

the district of Sonbhadra in Eastern Utter

Pradesh.Its northernboundary is formedby the

W-E flowing Son River. The elevation of the

area varies from 165 m to 525m. However, a

few isolated hills, such as Ranikothi Pahar

(651m), have elevations of 'voer 550 m. Its
relief is largely guided by geological structures

associated with metamorphic rocks.
Topographically, the study-area is chara ctmized

by the existence of a series of stream valleys

and inter-stream divides, besides a few saucer-

shaped basins. On the basis of topographic and

terrain homogeneity, the study-area can be

divided into two major physiographic units :

(1) The Sourthern Son Valley, and (2) The

Sonpar Upland. The Sonpar Upland can be

further sub-divided into a series of smaller

valleys and divides. The composite drainage of
the area flows into the river Son, which
ultimately joins the Ganga river system. The

main tributaries of the Son are the Kanhar, the

Rihand the Bijul and the Pandu, which cut

across the rocky outcrops and flow north wards

to join the river Son. Physiographically, the

area, excepting its southern most part, forms a

constituent part of the central Foreland of the

Deccan Shield. Geologically, it is characterized

by four major groups of rocks,namely the

Archenans or Basement Rock Supergroup,

Bijawar Group, Vindhyan Supergroup (Lower
Vinclhyans) and Gondwana Supergroup (Lorver

Gondwanas). These rocks show very little
structural variations, except some folding
contortion and local warping. The soils are

loam to sandy loam in texture but, sometimes,

may vary from coarse sand to various
proportions of silt and clay. It enjoys tropical

monsoon type of climate and has a mean

annual rainfall of 109 cm and mean annuai

temperature of 27.7 6" C.

DELIMITATION OF MORPHO.UNITS

The delineation of the morpho-units of South

Mirzapur Upland has been made on the basis

of quantitative anslysis of its various
morphometric attributes so as to obtain more

or less homogeneous units oI various
hierarchical orclers. For this purpose, the spatial

distribution of each morphometric attributes

has been obtained from topographical maps on

the scale of 1:50,000, published by Survey of
India, Dehradun. These distributional maps of
variots morphometric attributes have been

superimposed one upon another so as to obtain

some stanclard isopleths for the delineation of
morpho-unis. In fact, the boundaries of the

morpho-unis of various orders have been fixed

by the most coinciding isopleths of these

attributes. Some of the standard isopleths used

in the demarcation of morpho-units are 300 m

ancl400 m isopleths of absolute reliet, 50m and

100 m of relative reiief, 0.2 m and 0.3 m of
dissec-tion index, 3km/km2 and 4 km/km2 of
drainage clensity 6" and 10' of average slope

a
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and 3streams/km2 and 4stream/km2of drainage
frequency. Thus the entire study-area has been
divided into 3 first order, 13 second order, 43
third order and 66 fourth order morpho-units
has been made mainly on the basis of absolute
reliefand drainage frequency, those ofsecond
orrder units after relative relief and dissection
index, and third order and fourth order units
primarily on consideration of drainage density
and slope respectively.It is noted that out of a
total of 43 third order morpho-unis,only 21
could be further sub-divided ints 44 fourth
order morpho-units, the remaining 22 morpho-
units could not be sub-divided because of small
variations in slope.

The boundaries of the morpho-units, delineated
on the map have been subsequently in field.
The naming of the morpho-units has been made
after topographical designation like river valley
or upland, with objectives like 'Western/
Central'/Eastern/or flat topped or dissected,
etc. prefixed. The area of each morpho-unit has

been measured by planimeter (Table 1).
Standard symbols have been used to represent
the form characteristics of various morpho-
units. For example, absolute relief has been
represented by capital letter ('A',with categories
as A1 (Low: below 200m), Aml (Moderately
low: 200m-300m), Am Qvloderate : 300m-
400m), Amh (Moderately high:400m-500m)
and Ah (High : over 500m). Relative relief has

been represented by 'R'with categories as Rel
(Extremely low: below 25m), R1 (I-ow: 25m-
50m), Rm (Moderate : 50m-100m), Rmh
(Moderately high : 100m-200m), Rh (High:
over 200m), and dissection index by 'D' with
categories as Dvl (Very Low : below 0.1), D1
(I-ow : 0.1-0.2),Dm (Moderate:0.2-0.3), Dmh
(Moderately high: 0.3-0.4), Dh (High :over
0.4). The letters 'Dd', 'F and'S' have been used
to represent drainage density, drainage
frequency and slope respectively. These
attributes have been further classed as Ddec
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(Extreamly coarse : below 1 km/km2), Ddmc
(Modera tel y coarse : 7 -2kmlklrr2), Ddc ( Coarse
:2-3kmlkm2), D<lm (Moderate : 3-4 kml
kn2),Ddmf (Moderately fine : 4-5 km/km2),
Ddf (Fine : over 5 km/km2), Fvp (Very poor :

1 stream/km2), Fp (Poor : 1-2 streams/km,),
Fm (Poor : 1-2 streams/km2) Fm (Moderate :

2-3 streams/km2), Fmh (Moderately high : 3-4
streams/km2), Fh (High : 4-5 streams/kmr),
Fvh ( Very high : over 5 streams/km2) and Sl
(Lrvel : below 2'), Sg (Gentle : 2o-6"), Sm
(Moderate : 6'-10") and Smg (Moderately
steep : over 10').

Analysis has revealed that there is dominance
of a few morphometric attributes such as low
relative relief (Rl), low dissection index (Dl),
moderate slope (Sm), moderate absolute relief
(Am), moderately tine drainage density (Ddmf),
and moderate drainage frequency (Fm) which
(over 51.24o/o, 47.O8o/o, 46.800/o, 55.23o/o,
55.760/o and 49.387o of the study -area
respectively.

A brief description of the morpho-units
alongwith sub-divisions in hierarchical order
(macro and meso unis only) is given as
follows:

I. THE SONPAR VALLEY TRACT

The Sonpar Valley tractwith an area of 1437.9
Wn2 (37.46%), covers the east-central and the
north -western parts of the study-area. It is
mainly drained by the river Son and its four
important rightbank tributaries,namely the
Bijul, the Rihand, the Kanhar and the Pandu.
Its lcrrain is composed of sandstone, limestone,
dolomite, porcellinite, shale, phyllite, slate,
granite, pegmatite, magmatite, ancl alluvium.
In general, the valley is flat-bottomed with a
narrow flood plain, which separates the Son
valley from the steeply sloping uplands both to
the north and with south. The areal coverage of
the different categories of morphometric
attributes in this region is as follows :
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Alrsolute relief : Al - 12"207o, Aml-64.887o,
Am-21"307o, Amh-1"257o, and Ah-0.287o;

Dreinage frequency : Fvp - 1,.667o,Fp-19.167o,

Fm-61.90o/o, Fmh-14.32% and Fh-2.967o;
Relative relief Rel - 4.96o/o,Rl-53.777o, R:m-

37.'7lo/o, Rmh-3.947o and Rh-O.28%;
Dissection index : Dvl - 17.60, D1, Dm-
25.907o, Dmh-4.407o, And Dh-O.9OVo,

Drainage Density, Ddec- 0.58Vo,D dme-4.85Va,

D dc-3 5. 4 57a, Ddm- 5 1. 05 7o, Ddmf-7 . 5 I Vo, and

Ddf -0.56 and slopes : Sl-3"07o, Sg- 67.8%,
Sm-29.2o/o and Sms-1.07o. The region is

characterized by dominance of moderatcly low
absolute relief, low relative reliet,low dissection

index, moderate drainage frequency and

drainage density and gentle slope. This morpho-
unit seems to be in early mature stage of its
development. It has been sub-divided into five
second order morpho-units, nameiy (A)
Western Sonpar Goreg, (B) The Bijul-Rihand
Valley Tract, (C) The Son-Kanhar Valley
Tract, (D) The Eastern Sonpar Gorge, and (E)
The Pandu-Malia Valley Tract, mainly on

consideration of relative relief and dissection

index (Table 1 and Fig. 1).

I. A" WESTERN SONPAR GORGE

This second order morpho-unit lies in the noth-
western part of the Son valley. It is flanked by

steeply sloping plateaus and hill ranges both in

the north and the south, which rise abruptly

liom the valley bottom to elevations of about

300 m end, in some cases to even 450 m.

The area of this morpho-unit is 108.3 km2 or
2.82% of the stucly-area. lt is mostly composed

of moderately resistant rocks - sandstone,

dolomite, shale, and phyllite, and is

characterized by moderate relative relief, low
d issection index, moderate drainage frequency,
gentle slope, moderately low absolute relief
and moderate drainage freQuency (Table 1).

Cl imatologically, settlements can be developed

here on the upland above the gorge. It hasbeen

sub-divided into two third order units, namely;
(1) The North-Western Sonpar Gorge. and

(2) Bargawan Upland. The North-Wcstern
Sonpar Gorge may be furthcr dir ided ilttu t\\'o
fourth order units, namely (a) Neu'arr llrin
Tract, and (b) Srathwa Upland.

I. B. THE BIJUL- RIHAND VALLEY
TRACT

It covers 1.94.7 kmz t:r 5.077o of area, and

includes the lower portions of the Bijul and

Rihand Valleys. A major par 93.30%) of this

unit has elevalions of less than 300 m. The
uppercourses of these streams are characterized
by gorges. The absolute relief of this unit
ranges from 180 m to 400 m. Th[s second order

morpho-unit is characterized by moderately

low absolutes relief (71.650/o), moderate
dra inage freq uency (66.927o), moderate relative
rel ie f (5 1 . 907o), low d issection index ( 68.30c/o),

rnoderate density (75.59%) and gentle slope

(59.307o).It has been sub-divided into 3 third
order morpho-units, namely: (1) The [-ower-
Bijul Valle, (2) The Lnwer Rihand Valley, and

(3) The Gurmua Upland.

I.C. THE SON.KANHAR VALLEY
TRACT

This morpho-unit lies in the north-central part
and the eastern margin of the study-area,

adjoining the state of Bihar. It measures 742.4

lcn2 or 79.34% of the study-area. Its elevation
varies from below 200 m to 500 m. Many
villages located in this area, get their supply of
water from artifical reservoirs, tbrmed by
construction of small dams across various

streams. The region is drained by sub-

triibutaries of Kanhar like the Gothan, the

Malia, the Danmarwa, and the l-auwa. It is
characterized by fbllowing proportions of
various terrain attributes : Al - 16.910/o, Amh
- 66.450/o, Am - 25.O87a, Amh - 1..01o/o and Ah
- 0.017o, Fvp - 1.257o, Fp - 22.1.4o/o, Fm -
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56.4'3Ya, hmh - 15.75To) and t'h -'2.4'3u/o;Rlel

- 7.3OEo, Rl- 55. 4O%o,Rm - 35.A7o, Rmh -

1.807o, and Rh - 0.507o;Dvl - 17.7Vo,Dl -

54.70%, Dm -'2A.47o, and Dmh - 3.207o,

Ddec - 0.447o, Ddmc - 3.9l7o,Ddc- 42.487o,

Ddm - 45.087o, Ddmf - 7.O07o and Ddf -

7.087o, and Sl - 3.707a, Sg - 67.407o, Srl -

27.87o, and Sms - l.7O%.

The area is composed of Bijawar supergroup

of rocks and exhibits gentle slope. It has been

sub-divided into 8 third-order morpho-units,

namely : (1) The Central Saucer-Shaped

Depression, (2) The Kajrahat Gently sloping

zonq (3) Paraspani Gently sloping zone,

( ) The Kanhar-Pandu Divide, (5) The Central

Kanhar-I-auwa Valley Tract, (6) The Middle

I-auwa Valley Tract, ('f 'Rannu-Mahwaria

Plain Tract, and (8) The Harnakachar Upland'

Three of the above mentioned third order units

have been further sub-divided as follows : The

Kanhar-pandu Divide (a) The Kanhar Gorge,

(b) The Kanhar-Pandu Divide. The Kanhan-

l-auwaValley Tract (a) The l-ower l'ruwa
Valley, (b) The Central Kanhar Valley'

The Rannu-Mahwaria Plan Tract, (a) The

Sundari-Bagsoti Plain, (b) The Nagwa-

Mahwaria Plain.

I. D. THE EASTERN SONPAR GORGE

The Eastern Sonpar Gorge lise in the north-

eastern part of Son valley' It is quite narrow

and has an area of 56.7 km 2 only' A major part

of this area is under forest. The absolutes relief

of this region varies from 200 m to 500 m' It
is composed mainly of sandstone and shale'The

areal coverage of various categories of

morphometric attributes in this unit are : Aml

- 47.OgEo, Am - 50.267o, Amh- 2'657a,Fp -

28.22o/o,Fm - 52.56%, and Fmh - 79'22%,Rel

- 73.9o/o,Rl - 42.3o/o and Rm - 43'8%o,Dvl'
17.57o,Dl - 34.97o,Dm - 31.7%, and Dmh -

15.97o, Ddc - 31.22o/o, Ddm - 68'78%o, Sg -

61.640/o and Sm ' 38.60/o.

This seconcl orcler morpho-unit can be divided

into two third orcler morpho-units : (1) The

Hardi Plain, and (2) The Majhagawan Upland'

I. E. THE PANDU.MALIA VALLEY
TRACT

This tract is located in the north eastern part of
the study-area. It covers about 335.8 km2 or

8.75% of the study-area and is drained mainly

by Fandu, Malia and Thema rivers and their

smaller tritrutaries. The region is composed of
the rocks of Parsoi formation (Bijawar). It's

terrain is gently sloping. The absolute relief of
the region varies fiom below 200 m to 400 m'

Alarge partof is area (61.134lo) has moderately

low absolute relief. Climatologically its valley

tract and the adjoining divide are quite suitable

for the development oI settlemenls.

This second order morpho-uni t is chara ctet ized

by moderate drainage fiequency low relative

relief, low dissection index, coarse drainage

density and gentle slope (Table 1)' It has been

further clivided into three third order morpho-

units, namely (1) The Upper Pandu Valley,

(2) The Malia Valley, and (3) The l-ower

Thema Valley. Similarly, two fourth order

morpho-units of the Upper Pandu Valley are :

(a) The Gulpathan Table land (Am, Fp, Al, Dl,

Dilm, Sm), and (b) The GentlY sloPing

Kachnanwa Tract (Aml, Fm, Rl, Dl, Ddm,

and Sg).

II. THE SONPAR UPLAND

The Sonpar Upland with an area of abo $2053
lon2 accounls for 53.49o/o of the study-area' It
lies in the western part. With north-south

alignment. This area is drained by the rivers

Bijul, Rihand and Kanharand their trihutaries'

It is mainly composed of the Archeasns, the

Bijawars and the l.ower Gandwana Supergroup

rocks, including granitc, pegmatite, phyllite,

slate, sanclstone, coal, magmtite, granite-quartz

and schist. Its terrain is made up river valleys,
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basins, divides and. symmetrical ridges that
extend in east west direction. large part of its
area is under protected forest. Its altituile
varies from about 200 m to 500 m, but 83o/o of
ils area lies in the height category of 300 m to
400 m. It has the following proportions of
various morpho-metric attributes: Absolute
rel ief : Al - 1 

" 
59o/o, Aml - 9.260/o, Am - &3. 407o,

Amh - 5.267a and Ah - 4.827o: Drainage
frequency :Fvp - 0.19?o, Fp - 5.l3Vo, Fm-
45.55Vo, Fmh - 39.157o,Fh - 7.777a and Fvh
- 2.19%; Relative relief : Rel -18.30%,Rl -
53.40o/o, Rm - 23.40o/o, and Rmh - 4.90 o/o;

Dissection index : Dvl - 29.|7o/o,Dl - 53.787o,
Dm - 16.397o and Dmh - 1.32 Va; Drainage
density : Dde - 35.08o/o,Ddm - 53.53o/o,Ddmf
- 7.760/o, Ddt - 7.760/o and Ddf - 0.74o/o, and
slope : Sl - 2.10 o/o,Sg- 29.29 qo, Sm - 61.80
o/o, and Sms - 6.900/o" This morpho-unit has

been further dismantled into six second order
morpho-units : (A) The Siari-Bijul Divide, (B)
The Bijul-Rihand Divide, (C) The Barhar-
Singrauli Upland. (D) The Norrhern Kanhar-
Rihand Divide, (E) The Southern Rihand
Kanhar Divide, ancl (F) The Central Thema
Valley Tract (Fig. 1).

II. A. THE SIARI - BIJUL DIVIDE

It is loc-ated in the western part and measures
78.5 km 2 or 2.84o/o of the study-area. Its
absolute relief varies from 280 m to 400 m.
This morpho-unit is drained by the Siari and
Bijul rivers and its terrain is largely composed
of phyllites and slates. The region, as a whole,
is dorninated by moderate absolute relief,
moderately high drainage tiequency, moderate
drainage density, mclderate relative relief, low
dissection index and moderate slope (Tablel).

The second order morpho-unit has beendivided
into two third order morpho-unils, namely
(1) The UpperSiari Valley, and (2) The Middle
Siari Valley. The third order morpho-unit of
Upper Siari Valley can be further sub-divided
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into two fourth order morpho-units, namely
(a) Turra Upland and (b) Bharahi Upland.

II. B. THE BIJUL. RIHAND DIVIDE

The Bijul - Rihand divide extends from west
of Dudhichuan in the south to Mahilpur and
Kanser in the north. It is drained by the
headwaters of Bijul and Rihand rivers. This
unit is charaterized by moderate absolute rel ief,
moderately high drainage frequency, low
relative relief, low dissection index, moderate
drainage density and moderate slope (Table 1).
A major part of the its area is covered by
forests.

This region has been sub-divided into three
third orcler morpho - unils, namely (1) The
Majhauli Moderately sloping zone, (2) Kanhari
- Paraspani Upland, (3) The Barhar Upland,
and (a) Western Flank of Singrauli, Upland
(Fig. 1).Further,the third orcler morpho-unit of
Kanhari - Paraspani Upland has been sub-
divided into two fourth order morpho-unils,
namely (a) The Kansar Upland, and (h) The
Kubri Upland. Similarly, the Barhar Upland
has been sub-divided into three fburth order
morpho-unils, namely : (a) Charka Upland, (b)
Parsoi Upland, and Upland has been again
dismantled into two fourth order morpho-unils,
namely (a) Randhor-Upland and (b) L-ojhara
Upland.

II. C. THE BARHAR . SINCRAULI
UPLAND

The Barhar - Singrauli Upland is situated in the
wcstern part of the Rihand Valley and covers
452.8 kmz or 11.08% of the study-area. It is
mainly composed of phyllitc, slate and granite
(Bijawars), and sandstone and limestone with
coal beds of l-ower Gondwana age. Iis absol ute
relicf varies from about 200 m to 500 m. It is
drained by small tributaries oFthe Rihand. The
central part of this unit is comparatively higher
than its surrounding area.
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This second order region, as a whole, is

dominated by Am -'78.86o/a,Fm - 47.72o/o,Rl
- 64.2%,Dl - 53.27o, Ddm - 49.O97o, and Sm
- 7'l .2o/o, Ca te gor ies o f morp home tric a ttrib utes,

and has been sub-divided into five third order
units, namely (1) The Lower Basiniya
Upland,(2) The western Rihand Divide, (3)
The Middle Rihand Valley Tract, (4) Sohwani
Upland, and (5) Kota Upland (Fig.1).

The third order morpho-unitof l-owerBasiniya
Upland has been furtherdivided into two fourth
order morpho-units namely (a) Jogendra Upland
and (b) Kharhwa Upland.The Western Rihand
Divide has been again divided into three fourth
order units : (a) Karmasar Upland, (b)
Renusagar-Amarsota Upland, and (c) Upper
Rihand Upland. Also, the Sohwani Upland can
be sub-divided inlo the following fourth order
morpho-units : (a) Lower Sohwani Upland,
and (b) Upper Sohwani Upland (Table 1).

II. D. THE NORTHERN RIHAND.
KANHAR DIVIDE

The northern Rihand- Kanhar divide is located
in the north-central part of Sonpar Upland.
This rnorpho-unit has an area of 186.8 km2or
4.877o of the study-area. It is composed of
rocks of Paraol formation and is drained by the
Rihand, the Kanhar and the Hathinala and their
smaller tributaries. Its altitude varies from 320
m to 400 m. A large part of this is covered by
forest. This divide area,as a whole, is dominated
by moderate absolute relief (84.377o), moderate
dra inage treq ue ncy (53.07o), I ow relative rel ief
(7 3.60/o), I ow d issectio n index (5 5.77o), coarse
drainage density (59.15o/o) and moderate slope

$3.7qa).

It has been sub-clivi<Ied inio two third order
morpho-units; namely (1) The Hathweni-
Bar;heredol Upland, and (2) The L-ower Kanhar-
Pandu Divide. The Hathwani - Baheradol
Uplancl can be sub-divided into two fourth

order morpho-units, namely (a) The Basudha
Upland, and (b) The Rajkhar Upland.

II.E. THE SOUTHERN RIHAND -
KANHAR DIVIDE

The Southern Rihand - Kanhar divide lies in
the south central part of the study-area. It is

drained by Kanhar and its tributaries - Thema,
I-auwa and Pangon, and the Rihand River. The
slope of this divide zone is directed towarcls the
tributaries of the Rihand and Kanhar rivers. ILs

altitude, in the southern, varies liom 260 m to
600 m. The isolated hill of Gora Pahar in
Pangon fbrk has an elevation of 565 m. The
area is mainly composed of shale and Archeon
Supcrgroup rocks. It is dominated by moderate
absolute rel ief (88. 6 1 7o), moclerate dra inage
frcq uc ncy (53 .227o), I ow re I a t i ve r el ie t (4 1 . 2o/o),

very low rlissection index (37.4%). moclerate
dens ity (62.O87c), and modera te slope (5 1 . 1 %).

This second order unit has heen sub-divided
into six third order morpho-unils; namely (1)
The Belguri Upland, (2) The Manbasa Upland,
(3) The Upper l-auwa-Thema and Ajir Valley
Tracts, (a) The lowcr Pangan Basin, (5) Pindari-
Sirsoti Gently sloping zone and (6) The Gora
Upland. The Upper l-auwa-Themaand Ajhir
Valley Tracts have been sub-divided into fbur
fourth order morpho-units; namely (a) The
Upper l:uwa Valley, (b) The Upper Thema
Valley,(c) Mahmar-Bichchi Divide, and
(d) Darinara-chapki Upland. sim ilarly Pindari-
Sirsoti Gently sloping Traols can be again sub-
divided into two fourth order morpho-unils;
namcly (a) Sirsoti-Pindari [rve[ Tract, and
(b) Harhori Gently sloping Tract.

II. F. THE CENTRAL THEMA VALLEY
This unit extcnds liom the source of the Thema
to Dudhi and covers an area of 28.1 1 kmz only.
Settiements are found on both the sides of this
river. It is mainly composed of Archean
supergroup rocks. Its elavation variesfrom 360
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m to 400m" The dominant morphometrio

attributes of this unit, with percent areal

coverages are as follows : moderate drainage

frequency (57 .3\o/o),low relative relative relief
(64.40/,:), very low dissection index (64.07o),

corase clrainage clenisty ($.7a7o) and gentle

slope (49.7o/o).

This second order morpho-unit has been sub-

divided into two third order morpho-units,

namely (1) Gently sloping Murta zone, and

(2) Kharatia Lowland"

III. BABHANI UPLAND

The first order morpho-unit occurs in the

southern part of the study-area.It measures

about 347.6 km2 and its altitudex varies from

360 m to 650m. Moderate slope characterizes

the small isloated hillocks of this unit. The

Ranikothi Pahar (651m) is located in the fork

of Pangan River in the southern part' A large

part of this unit is covered by protected forest.

The djir and Pangan rivers and their small

tributaries, which flow over rnigmatites, grenite-

gneiss, schist ancl Dudhi group of rocks of this

area, have procluced rugged terrain' More than

640/o of the ils area has elevations of 400 to 500

m. The proportions oI various morphometric

attributes characterizing this morpho-unit are

: Arn-30.76o/o, Amh - 64.580/o and Ah - 4.667a,

Fp- 1.477o, Fm - 21.58, Fmh - 72.47%,Fh-
3.45% and Rh - 4.30Vo, Dvl - 9.07o, Dl'
4l.97a,Dm - 30.77o, Dmh - 13.2o/o and Dd -

5.20(%,Ddc' 78.817o, Ddm- 68.070/o, Ddmf -

12.0.o/o, 12.OEa, Ddf-1.127o, 3l-6.97o, Sg-

54.7o/o, Sm-36.47o and Sms-2.07o.

It has been sub-divided into two second order

morpho-unils, namely (A) Ajir-Pangan Divide,

ancl (B) Bajia-Sistola Upland (Fig. 1).

III.A. AJIR-PANGAN DIVIDE

It occurs in the southern part of the study-area

ancl occupies an area of 208.8km2(5.437o)-It
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elevation ranges from 380 m !o 500m. The area

is mainly composed of migmatites and granite-

gneiss and is drained by the Pangan and Ajir
rivers. It is characterized by gentle slope' This

morpho-unit is dominated by moderate
abstrlute relief (51.20o/o),moderately high
drainage frequency (74. 1 8 7o), moderaterelative

relief (47.to/o), low dissection index
(32.47o),moderate drainage dens ity (65.617o)

and gentle slope (50.9ola).

The second order morpho-unit has been d ivided

into wo third order morpho-unils, namely

(1). Lower Ajir -Pangan Divide, and

(2) Jiganhwa-Machbandhawa Upland. The

hwer Ajir-Pangan Divide can be further

subd iv ided into two fourth order moprho-units,

namely (a) Ghari Upland, and (b) Bichchiari
Upland. The Jignahawa-Machbandhanwa
Upland has been also sub-divided into two

fourth order morpho-uniLs, namely(a) Ranikothi

Pahar, and (b) Barwatola UPland.

III" B. BAJIA - SISTOI,A UPLAND

Lying benveen 380 m to 500 m, this second

orcler morpho-unils covers an area of 138-8

km2 or 3.60%. of the study-area. It is drained

by the Pangan Badiand its small tributaries. ILs

terrain is composed of migmatites, granite-

gneiss, and schist rocks. A major part of this

unit is covercd by protected forest. Moderate

absolute relief (88.33o/o), moderate relative

relief (37.6%), low dissection index (54-5%),

motlerately hi gh dra inage frequency (65 .88%),

moderate drainage density (71.76%o) and

moclerate slope (60.57a) characterize this unit.

This morpho-unit has been sub-divided into

two third order morpho-units, namely :

(1) Nawatola-Barawadih Uplands, and

(2) Sistola-Ekrlari Upland. The Sistola-Ekdari

Upland has been further sub-divided into two

fourth orcler morpho-units,namely (a) Ekdari

Upland,and (b) Sistola UPland.
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CONCLUSION

Classification of tenain of South Mirzapur
Upland into morpho-units of various
hierarchical orders, based on diverse
morphometric attributes, has been made with a

view to resource appraisal and its scientific
management. Consequently, this upland region,

lying to the south of Son River, has been

clivided into 3 first order, 13 second order, 43

third orcler and 66 fburth order morpho-units.

The three first order morpho unils are :

(i) Sonpar Valley Tract, (ii) Sonpar Upland

and (iii) Bhabhani Upland comprising 37.46,

53.49 and 9.05 percent area. These morpho-

unis provicle a broad framework for examining

the possibilities for scientitific management of
soil forestry, agriculture, settlemenls and order

related activities.
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