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ABSTRACT : The present paper attempts a geomorphological study of poly-
cyclic landscape by citing examples from different parts of the world. Two main
reasons edst for investigating polycyclic landscapes : Firstly, due to the freq-
uency with which they occur in the physical landscape and their significance in
indicating tectonic instability; Secondly, because they are able to reflect the
paleoclimates of the earth's surface.

INTRODUCTION
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The earth is unstable. Its surface is

changing (Bradshaw et d,.1979) by different
constructional and distructional processes

(Bloom, 1979) and lowering at the rate of
3 cm/thousand years (Stoddart, 1969). It
has inferred that the peneplanation could
take place between 10 to 110 thousand

million years (Schumm, 1969). Such charac

teristic conditions of our earth surface

compel us to think about the questions such

as: how this change is taking place? and

what is the chronology behind this change

etc. The credit goes to the geomorphologist
rather than other earth surface scientists to
advocate the above questions with the aid of
his conceptual tool viz., the concept of
polycyclic landscape. The polycyclic landv
cape is an assemblage of landforms - poly-
genetic in nature and keeps the records ofall
major and minor changes of the earth sur-

face. Among such landorms which are

polygenetic in nature may be included -

alluvial terraces, strath-terraces, alluvial fans,
debris cones, multicyclic valleys, intrenched
and ingrown meanders, knick-points, inter-
looking spurs and slip of slopes etc. These
polycyclic landforms are formed by the
superimposition of aggradation by climatic
changes and upheaval crustal movements of
the area (Nakata, 1972, p.167). Upheaval
crustal movement or tectonic-controls are

direct rather than indirect climatic controls
(Leopold et al, 7964, p. a7$.

POLYCYCLIC LANDSCAPE AND TEC.
TONIC INSTABILITY

The landscape on the earth are
mainly polycyclic unless it happens to be a

coastal land newly emerged from the sea or
an extensive alluvial basin ofthe Quaternary
as the Ganga Plain, in which case the only
evidence one may advance for a polycyclic
landscape are the terraces (Dikshit, 1970, p.
240'). The polycyclic landscape exhibits the
uplift of the area while the monocyclic land-
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scape - the subsidence. For instance, in
northern India the boundary between the
upheaval and subsidence are marked by tec-

tonic line (viz., Himalayan Front Tectonic
Line) both sides of which two structural
units, i.e. the Himalayan ranges and the base-

ments of the Indo-Gangetic Plain have rever-

sed crustal movements tlat are distinctly
reflected to the Quaternary tectonic move-
ments; consequently, polycyclic landforms
are frequently available in the Himalayan
Zone anA monocyclic in the Plains (Nakata,
1972, p. 167). Tectonic processes such as

faulting, folding, warping and tilting, usually
affect river systems through differential
changes in gradient, uplift may in addition
place the land in different climatic environ-
ment or produce change in the river system
altering the delivery of sediments (Leopold,
et al. 1964, p. 474) forming polycyclic
landforms. Thus, polycyclic landscape play-

ed a significant role in understanding the
tectbnic instability. They exhibit - the
regional uplift, tectonic displacement, succe-

ssive stages of tectonic uplift, amount of up-
lift, differential uplift and morphotectonic
and neo-tectonic relationships.

EXAMPLES

Regional uplift in the Post Siwalik
times at least between 950 and
1250 feet has produced polycyclic
fans and alluvial terraces in Dehra
Dun valley. The valley floor of the

alluvial fans are characterized by
three levels of terraces which are

caused by successive vertical move-
ments (Nossin, 1971). These poly-
cyclic piedmont alluvial fans of the
Northern Dun valley are the result
of differential uplift influencing
later sedimentation and soil genesis

(Rupke 1974). The terrace conver-
gence and felescopic surfaces in this
valley suggest that the greater

amount of the upheaval movement

is taking place in the northem por-
tion of the Western Dun section
(Nakata 1972).

Warping on the terrace surface of
the Ventura River (California) as

appears from Figure 4, is the pro-
duct of uplift of the mountain
area. Deformation of the longitudi-
nal trdce of the terrace profile is
due to faulting subseguent to the
formation of the terrace. Ventura
River has intrenched the valley. at
a more rapid rate than the rate of
uplift resulting in the warped
terrace.

The Sikkim-Bhutan Sub-Himalayas,
sub-recent and recent river terraces
display the last tectonic displace-
ments as indicated by warping and

folding of the multi-tier terraces,

forming an incipient anticline parti-
cularly discernible near Jaldhaka
River.

The Central Bhutan Foothill block
is turned as under by rivers which
dissected originally one uplifted
block into five blocks showing multi-
erosional surfaces.

The polycyclic geomorphic surfaces

lying at 150 m and 300 m in the
left bank side of the Subarmrekha

River (Southeast India) bear distinct
evidences of uplift. The events of
uplift in several stages during the

tertiary period are well reflected in
the different topographic forms in
the basins of the Chota Nagpur
Plateau (Mukhopadhyay 1980).

Several number of base-levels, exhi-

biting the polycyclic nature in
Pennsylvania rest to some extent
on the altitudes of windgaps.
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These are the result of successive

uptft. Following uplift and the
growth' of subsequent valleys, trans-

verse streams were captured and the

water-gap, became wind-gaps (Fenne

man 1938).

The erosive trend in the valley of
Epirus was directed by tectonic
activity in Lower Pleistocene times

which was continued until Late

Pleistocene (Mac Leod and Vita-
Finzi 1982) by which the deposi-

tion by streams was followed by
two episodes of the valley aggrada-

tion inducing polycyclic landforms.

POLYCYCLIC LANDSCAPE AND PALA.
EOCLIMATES

The palaeoclimatic studies through
poiycyclic landscape specially composed of
Quaternary sediments have drawn some
meaningful results which indicate the past
glacial invasions, rise and fall in rainfall,
temperature and moisture conditions. Tem-
perature changes on the earth influences the
retreat and bdvancement of the icesheets
which produces negative andpositive changes
in sea-level, resultant are the polycyclic
landscapes.

EXAMPLES

The polycyclic landscape in the
form of river terraces in the Eastern
Coastal Plain of U.S.A., ranging
from 8 to 82 m in height are the
product of different interglacial
epoch (Table l).

Polycyclic fluvial terraces of the
Chandigarh Siwalik Hills Punjab are

climatic in genesis which emerged
at different interglacial epoch (Table
l). The higher level erosional bed
rock terrace was formed during the
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Mindal-Riss Interglacial, the deposi-
tional abandonal middle level terrace
was formed by the continuous
aggradation from Mindal-Riss Inter-
glacial upto Wurm glacial, the
depositional-erosional lower level
terrace was emerged during the
Later Holocene.

Thus, the emergence of above
polycyclic terraces Sketch briefly the clima-
tic responses to glacial climatic chdnges.
Detail structural and sedimentological studies
of the polycyclic terraces v/arrant the rain-
fall, temperature and moisture canditions.

EXAMPLES

The darker and more dense laminae
deposited particularly between
1920 and 1930 in the SantaBarbara
basin, is the product of winter
rains which is considered to be

density flow deposits while the
less dense and lighter laminae are

the product of drier conditions
(Soutar and Crill, 1977).

The boulder in the fluvial terraces

of the Chandiga.rh Siwalik Hills,
emerged in Mindal-Riss Interglacial
epoch indicates the increase in rain-
fall in this period while changes

in the texture material to silty-
clay in the strort advent of Riss-

Glacial period indicates the reduc-
tion in rainfall and water dis-

charge; the small size of gravels in
the horizon of Riss-Warm Intergla-
cial period sediments have been
considered as the product of less

moist condition than Mindal-Riss
Interglacial (Mukerji 1978).

Apart from the geomorphological
implications of climatic changes (Schumm
I 969) the exhaustive sedimentological studies
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of the polycyclic deposits present numerous
other palaeoenvironmental, chronolory such
as palaeobotany, palaeoarcheology and pala-

eoeconomy etc. Palaeobotanic environ-
ment studied through polycyclic deposits
appears from the works of Glock (1955),
Schulmam (1956), Phipps (1961), Martin
et al. (1961), Fritts (1965), Fritts et al.
(1971) and numerous others, Leopold and
Miller (1954), Miller and Wendorf (1958),
Dakaris et al. (196a), Higgs and Vita-Finzi
(1966), Higgs et al. (1967); and Bintliff
(197 6) have investigated palaeoarcheological
methods through the sedimentological studies

of Quaternary deposits. The problem i.e.

related territories and alluvial sediments
attenipted by Vita-Finzi (1974) provides

geomorphic implications of palaeoeconomy.

Eighty five pages in the proceeding

of the Prehistoric Society contributed by
Dakaris er al. (1964), Higgs and Vita - Finzi
(1966); and Higgs et al. (1967), present a

noble attempt on the geomorphological
implications of palaeoenvironment including
the climate, environment and industries of
the stone age.

TABLE 1 : PLEISTOCENE TERRACES SHOWINGTHE POLYCYCLIC LANDFORMS

The Eastern Coastal Plain, U.S.A.* Siwalik Hills India*+

Height
in'm'

Name

82 Brandywine

66 Coharine

52 Sundarland

30 Wicomico

2l Penholoway

Talbotl3

l8 Pamlico

After Cooke (1931)
After Mukerji (1978)

Tentative Age

Aftonian Inter-
glacial stage

Yarmouth Inter
glacial stage

Yarmouth Inter-
glacial stage

Sangamon Inter-
glacial stage

do

do

Peorian Inter-
glacial stage

Heigfut Name

in'm'

16

Tentative Age

Mindal-Riss
Interglacial

Early Holocene

Later Holocene

5

4

Higher
Terrace

Middle
Terrace

Lower
Terrace

t
*+
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