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SUMMARY ;

A pare of the vailey systems of Mersa Matruh area Northwest

Egypt, catled Wadi El-Rami | has been studied in an atternpi t relate the

Structure function 10 the geomorphic properties ,.and to investigate the

relationships between the geomorphic forms of valley neswork . Based

eatirely on field measured data , the comparisons and relationships

ben«veen Yariables have: been recagmseci with ;ize aid o_f faur types of

statistical’ anafys:s the pmsson dwa’r;bunon funcnoa analysw of
' ;vanam:e carrela:wn coeﬁczent ami lmear regresswra aaalysu T}ze- S e

B srmcrure t.ontrol cmd morphalogzcal propemes as observed m the ﬁ’eid SRS




The functional relationships beiween forms and their controlling factors are not
the only ones used in the intecpretation of landfoems | but an understanding of
these relationships is often regarded as a central issue in modem geomorphology.

The influence of geologic structure on landforms is widely acknowledged
- Not only are the major phenomena on the earth surface predominantly of
structural origin , but many of the minor landforms are controlied by geologic
structwie ( bedding , folds |, faulis | and joinis ) through the action of agents of
degradation processes on complex rock masses { Thombury |, 1954 ; Melon |
1939 ; Hills, 1572 3 . Such structurally related features have heen ascribed as
drainage anomalies " { Tator - 1954 } . In this contex | however » the greatest aid
that geomorphology offers to staucture geology is from various features of
drainage pattern such as ™ preferred onientation * of siream channel » Segments of
norrowing or local widening of valley as well as the whole drainage patiern itself
may imply strong structural control { Desjarding , 1952 ; Haward , 1967 :
Aghossy , 1976 ) . Moreover | many invesiigations , i the field of stuctiral
gecmorphology |, have emphiasised the significance of drainage patierns as
sensitive indicators of local geologic structures { Tator, 1960 ) . In the processes
of drainage development on an area ondergoing dissection | the steams | in
general |, become adjusted 10 stractures throngh the differential influence of
resistant and unon-resistant rocks . In thig connection. the stage of development of f
-iraﬁqy network s an important facior govering the extent 1o ‘which underlying ;
structures affect the dréhlage patteris properties ( Thorabury $1954) . Asinthe _ h
- main drainiage fines , structural relationships may also be prominent in tributaty |
- valleys ‘However. | in spite of the 1mportammlcass;gned to the element of e
. geologic swuciur in influoncing valley - neswork d elopment, relatively few -~ |
© - anempishave boen made 10 determine thi relaionship quantitatively and were
- pantly busod on field observasions or chiofly based on measurements derived
. from aerial photographs ( Parvis 1950; Henderson , 1960) '
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Melton , 1657 ; Smiih |, (1958 ) . From such work it is acknowledged that the
analysis of morphological features , for example : network topology and slope
form , may be exwemely helpful in the interpretation of the morphology of
vaiiey's ., and it is essectial to an undesstanding of the structural control of
drainage evolution ( Abou-Raddy , 1989 ).

The prcsent paper atiempis (O establish  staristical relationships and
comparisons between quantitative geologic structure parameters and geomorphic
properties of drainage network besed entirely on field measurements and
observations . The statistical analysis of data collected has been seiected with the
aim of furthering the understanding of the geometric of land classification |, in
this case that of fovially - eroded ” badland " terrain .

2- REGIONAL SETTING

The ares under study bies southwest of Mersa Mamuh { Fig. 1), and it
was readily accessibie using the Matruh - Siwa Highway . It is defimited by
latitmdes 31° 36" N. and 31° 507 30°" N, and longitudes 27° 12”30 E and 27° 17°
3067 E. The area , oriented on an approximately north-south axis . is 1125 kmg
long , 1.93 Xms in maximum wxda_h and covers 21.725 sq.kms io the west of
Wadi EI Kharruba whwh is one . af the large wzsd:s in the area . It is also
TEpresenis an exmnpls of gcomarphw pattern t,ypxcal of ﬂuwallev eroded

o :badia.nd aerram Lor d rcglon of rapid amsmnal acuvxty Y “in‘a seml-and B _
"_envuronmem Besndes 'a general umfomutv in its: clxmate character:sucs cmda R

s:de slopes arc maxmamed

_"The bulk of Lha area'compnses limentary fOCkS °f Mmcene age (F;g.__ o
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Table 1. Stratigraphy of the siudy area

"

Formation Age Lithalogy Structural Features
Quaternary | Recent Limestone fragment and soil,
alluvium with much boulders,
wadi filling
Pleistosene] Colitic limcstone,| False bedding
well-cemeanted
Pink Pliccene? | Dominani white chalky and! Average thickness
Limesicne pink limoestone with| 2.0-7.0m. moderate
congiomerate al base . dips 20-30° N
Greon & Middle Dominant shale | marly (Silty Average thickness
Yeollow Miocene [inz texture and highlyi 7.0m,
Shale weathered) .
Gastropod | Middle Dominant limestone, marly | Average thickness
Limestone | Miocene | with big echinoids . 3.0m. moderaie
dips 13-29 W Local
_ mongclined folds .
Gféy green’ dedle -ngmant grey green shale Average ‘thickness
Shale Miccene _maﬂ y (sﬂty m texture} a,m:l_ 9.0m.

_ ‘cmm.bn domxnant--;
:-ily dzp and stnke S

) -'Average Lh;ckness

| Grey green |
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3.2 Geomorphology ’

The area under investigation has distince geomorphological characteris-
tics. A valley system represents one of the main consequent scuipture which
dominante the surface of the * Shaguga - Sigueifa Platean” . & occupies the
whole of the area ( about 21.7 5. kms. ) , and has a deadritic drainage patiern.
Within the litnits of the mapped area , Wadi Bl Ramil comprises three trunk lines
with numerous valleys ocoupied by gullies which are actively exiend headwards.
The tribatary vaileys are deep narrowly confined and selatively yonihful trenches
. They are characterised by sieep , V- shaped siopes ( mean angles of valley -
side sfopes 50.8°) . The eastern side of this basin has 2 rather steep face , sloping
at @ eate of S8%k . The slope of the other sides is rather maderate with angles
seldom 45° . On the zastern side , the onicrops e always , better exposed , while
the other sides are covered with talns deposite . The sieepness of ihe vasiern side
of Wadi El Rami basin and also the occurence of good exposures may be a disect
response 1o nowadays wind action . blowing mainly from the north-wast
gdirection . Besides | the wibutaries have several " water falls * , which may be
described as * natural steps ", cutting down through thick beds of limestone and
shale . Most of these steps are up 10 3m. in height and at their hase water
commonly accumulates as ponds

Vallay' devades are wa}i-deﬁne& in the asea and mzexﬂuves are not, wuie
However , because of -the present entrenched and actively developing valley

L syswm wnh watsxfails i many tnbﬁtancs, the morphology of the area A8 e
. semarkably similaz to youthfuliy dissected areas of hlgh relief . It is pqsmh!e that
. slight earth. movements, pnnczpally in the maddle pomon of the Wadx whe,m.__ﬁ.._'f__'-'f'__ '

. there s ‘evidence of a logal ‘structural high . climatic hanges “whigh are. - o
o well-decumcntﬂd m comparable 1autudes and relauvely mcent anthropogemcf .

Causa. factors are: pOSmble factors for. wns1derau0ﬂ in any «
T the pmseng'morph(ﬂﬁgy
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on the valley sideg throughout the year . The rock fall process is common,
particularly when there ig an undefcuujng of dipping beds wherever there are
micompetent layers in the sequence . Consequently |, tributary chammels are ofien
choked with debris, pebbles , and boulder whick have moved by sheetwash , and
by slumping from the Steep adjacent slopes . On the other hand, sxiensive
colluvial deposits manted many footslopes , reflect the etfect of aggradation
pracess m the study area ( Abon El-Enin |, 1975 Ak, 1985 |

3- THE CONCEPT

'The geomorphic properties of a landforn or a terrain tvpe can be
Expressed in ferms of its genetic relationships as follows :

sz(f-s,c,b}
Where : G = any Beomorphic properties , £ - 5 = lithology and struchire ,
¢ = climatic condition , b = biatal factor ‘

The merk of this expression lics only in its teady charaterisation of the
conwroliing factors of any geomorphic property |, but also in s flexivility to
allow the study of each of these factors as an independent variable which would
define the state of the geomorphic system - Thus we may isalage: .~

L (i) L.itho’logy and structure function G=f(/-8) e
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4- MATERIALS AND METHQODS

The methods and techniques which have been employed to achieve the
objective of the present investigation were mainly those of planning the sampling
design , measurement procedures in the field and siatistical procedures for data
processing and analysis | The fleldwork lasted for a pericd of ten days during
wiich all measurements were taken .

4.1 Experimenial Design

For the purpose of this study wibutary vatleye were restricted to those at
least 20m. long 2m. deep which formed part of an inferconnected net of drainage
ines . A special xandom method for obtaining representative daea to reflect the
properties of tribtutary valleys was designed and used . This method was point
sampling where grids were draws over an enlarged serial photograph of the area,
at scale 1: 10000, and the random points chosen were plotied on these grids .
From each of these poinis a random ovieniation was drawn to contact the
iributary vailey channel in a point being used as a sample locality , whereas
sample points which fell on valley hieads as weil as on the main dzamage liens

were rejected and’ repiaced by mhers The quanmanve detérmination of sa.mple e

size was not attempied befm‘e ihe ﬁeid work I was assumed , however , that not

less than thirty . _sample: pomts werc prabably sufﬁclem for. snch a hm:ted--' i

t.hmy sm ra,ndomly _'selected locamns were plotwd_- L

on Lhe mbutary vaileys of thé area. { Fag 3 ) ;-and eac Ocalny_ was.gwen a -_

» ""--:reference number |
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Table 2 :

Geslogic anributes awd mgﬁ_n@w@. .ﬁéﬁ%ﬁmm

Weasured variables

Tnit

Structure variable
i- Dip of bedrock
2- Bedding strike
orisntation

3- Towal joints

Geomorphic variahles
4- Lower valley-side
siopes

5 Aspect

dejres

degrecs

g&mﬁ@a with 2 n&ﬁﬁmﬁ &nﬁmﬁ iy
Measured with 2 prisgatic compass 10
rection’. Divided into 36 clasies each witd
Ty Is maximum freqency of Joints . Ori
ings obtained from th: ‘owex valley-sic

intor 36 classes each @qu 10- %ﬁd@m

‘Measured , above 5« hﬂ&mﬂ@. am ihe ¥ s
SOBHO nwno.umﬁﬂ caitrated to read i 1727 A EE&

ments ; assnmed o be'mfficknt o portra
cality?, were taken from both sides ..am.&@@&ﬁ
valiey-side slopes in i area secome T 1
lower part of the valiiside 18 ‘assum
Therefore , the short verstespened at
bluff mﬁﬁoammﬂvmr&wﬁmﬁouoﬁa
are related W fluvial susion processes _
that have produced the main qnumqma@. g
muiation of acﬁémww Likewise, :
processes that are Moy amﬁmm

The reason for sclecinz this parameter s gnm&mn

and secondly , measu=d valses of valley side slo;

uted { Sirahler', 1954 - md bence Enu aie Appropriaie
Measured with a prisagic Bsﬁmmm gt the nsaoaww

side slope was also measured Eéw at @cn




Measured variables | symbol | Uit . Remuks
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!

into 8 classes 1 N, NE,E.SE, S SE.SW, W _ NW
6-Valiey widh : kY mebes | Valley width is the horizontal distance .

, oversieepencd siopes on oppesits s of the va
30-meter tape ag 3 random ﬁ&EﬁE@uﬁ&ﬁEﬁ

tionship of these. W variables is one
morphology of valleys . R

7- Valley depth Va metres | Valley depth is the vertical distance bet

fluve crest . It was 4ot %ﬂnmwagmﬁ&

were taken glong a E@a&ﬁg_ﬁaﬁn

ley depth as follows ; a fiorizontal distance slong 1

at boih ends of this distance two anglé reading were

highest spot of the interfluve R&agﬁm A

where 1 Iy = the height ofithe observez:
gle at one end of the distance , 0y =second angl
8- Orientation of vailey | OV, - Valley-fioor segment jo defined a8 5 dis nce not les: o

segment right angle ¥ contous wﬂ@:& of gmmh . Qm..e.m._m@uam
fengihis form a longitudinal transect ECTOSS & SAmpi
mant was measured using 2 prismatic compass ang rang
mode arientatipn { 0-360° Yof Emgommmwmbgmﬂ valley g
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4.2 Dara Processing and Sigristical pracedum"

Data on the geological atiribuies and geomorphic propertiss (measured)
has been grouped inig classes before being fed to the Oliveti 101 desk rop
computer , by which much of the compuiation necessary for ihe analysis of the
daia was camied oat . In addition , the orientation of bedding strike { Sip ). and-
valley-floor segments ( VO, ) correcied to true bearing ( Magentic variarion | for
this , pari of Egvpt , is §° 34°W) .

The primary statistics for dip bedrocks (4 ), vailey-side slopes (8) , Aspeot
{ AN} . valley width (V,, ) and valley depth ( V4 ) is summarised in Table 3 .

Table 3 : Statisiical dota for measured geslpglenl and
geomaorphaiogical properites

: = Standard Best esii-
- 'lnah +:3 M AP R ,2
Variabies oan (%) deviaiion | mate of §.D.] Yariance o o
6 | 1812 5.60 5.68 3231
4170 4.00 408 16.50
| " ag | 4565 | 380 388} 15040 25

toasa | osor | em |

3
33
35
25
4830 | 4o | 41 1 oazas | o8 |
. s
36
27




1ES1S 10 be carried gy .

The statistical echnigues employed are of fonr types : the poisson
distribution function » analysis of variance » correlation coefficien: ; nd linear
Tegression analysis . The following precedors was adopied for the analysis of the
coliectad data : 1) e orieniational relationship beiween the sets of variableg ,
valley-flogr segments (OV) | toatal Joinis {Ti0) and bedding serije S100: 2
“omparison of sample values for the variables of valleysside slopes () according
i0 four types of slopes - within eight ( 10 - degree ) classes of dip of bedrocks |
and valleyside slopes () according 10 eight (45 - degree Yelasses of aspect ; and
3 1 corredation ang regression for the sey of geomorphic and Zeologic variabjes
aimed at the description and prediction of the elationships between these
variables . It is not Proposed to enter into detaileg consideration of maihematical
and computational aspects of these methods s there are MARY iexiy have been
produced on Al aspects of those ‘mumerical methods used. in ihzs study
- (Doomkamp and King  107;  Seber , 1077) o
% RESULTS AND DISCUSSION e




vaﬂab!es { mmgja

_ Fm- ﬁhe purpose of dsmonstrasmg thzs relanonsiup xhe angn!ar d:fferences ik
beiwefsn the fmodal class of total joints , and bedding strike 25 ‘well as the -
maximum orientation of valley floor were calowlated . Such anguld,r dxffercnres

B between each two vamhle.s cantioi exceed 950° and conld be as small as 2616

The fre.qu.,nc v of tie diffesences of each pair of variables were atlocatd betweeri

nine { 10-degree ) angular differences classes from 0 - 90° . In s0 doing , and

assumption was made that if there is no orientational relationship between any
one structure attribute and valley floor the angular differences of orientation will

have a random diswribution .

Therefors It is imporiant (o test statisticaily whether the observed patiern
of the angular differences in orientaiion between each pair of variabies departs
significantly from the sxpected pattern of randoroness . In order o achigves this
tegt , the Poisson distribution function , which is an approxiteation binomial
distribution when the number of observations is large and the probability is low
{Cole and King , 1970 }, has been adopted 10 calcnlate the minimum limit , or
permissible limit , whithin which all observations should fall with a G3%
nrobability level , From the table of the Poisson distribution { Lindley and Miller,
1953 ) the value 8 was taken as the minimum frequency required for a significant
peak at 95% level . This was based on the mean of sample areas fur gach (WO
variables . In our case , the toial number of sample localities was 35 (36-1 =35},

and the mean used was 35 + 9 = 3.9 . The resulting frequency of angular

~P¥A-
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I B 3
2130 3 i 1 4
Costaao ol 2 4 I
41-50 5 5 1 3
51-60 5 e a3 3
6170 1 4 4 5
7180 4 2 4 2
81-60 1 5 ! 3

* Definition of variabie Symbols same as in Table 2.

A preliminary Study of the data in the above Table reveals the following
Outcomes . The similarity in orientarion beiween the valley floor and other
variables is not significant between valley floor and 1ot Joints ¢ Tig Yand
bedding strike { %19 ) . However | the peak class in the distaibution of the totl
Joints { T1o ) approaches the permissible limit of * §-valyes " ang sinice this peak
class is in the clags 0-10° , s ig the best indication of relatively significans
similaritics in orientation ag it represents the minimum angular difference
between these two variables . The valley floor orieniation and and bedding strike
(81}, do not behave sympathetically with one another » and show no similariey
Le., the peaks were absent mndicating that the patiern of grientation of valley floor
may change randomiy with the change it orientaiion of the ihis geologic
structure varizble |

~¥¥Y-
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i :;edlffex‘encss betwaen the maxxmum onemanm: of 4 Jcpes in each sampie loc_ £
- and t.he modai c!ass 01' cnenmmm ot Jomts ax:d beddmg smku were caicuiat.ed Gas
As iy x.he prevzous lssa the mezm of sampis areas for each of ﬂle g varmb!es iz
3g and the permissible timit within which all obs*‘rvauons should Kol with 95 %
_probability lavel as-taken from ihe table of Pmsmn dismbumn i the value of -
8" The resuiting frequency of the angular dl..feresices in the oricatation of
valley-side slopes and sirucome variable in nine ¢ i0-dzgree ) classes is given in

Tabie 4 , and ilinstrated ; mFigure §

The results in the above Table show that the angular differences between
the orientations of valley-side siopes and geologic structure variables ( toial
Joints and bedding strike ) is, again , not significant . In other words |
cnentatmn of vailey side slopes did not exhibit such a similarity wiLh

frequency idicates that ihe paitern of orientation of valley-side siopes changes
randomly  with the change in orentation of the other Eeologic sivuctuye
variables ,

532 Camparz’swzs of sample velyes {Stope angie, I'rus dip, Sigpe
aspecis)

In this section the analysis of variance , which is the testing of three or
More sample meang sunul&an&ousiy 0 order to tesi the hypothesis ihat al} come
from the same population , is applied 1o VARQUS groups of sample valyes of
vatleyside slopes : trye dip of bedrocks | ang slepe aspecis |

LA




: :.were spht up by refercnce o Lhe mentauon of beddmg smke mm two mam-': o |

S groups SIopes wmch are confonnable w:th the dzrescnon of true dlp are calied ;_ |

mnfo:mahle slopc:, and those agamst the mxc dxp ara caftied " mverse siopes

The msan angles of the four types cst siopes wea-e sub;ecwd 0 ihe { one. '

:; w&y ) ;malysxs uf varxance i see 1f thera was a s;gmﬁcam dzﬁference bszwcen the:

- mean angles of v.,alley side slopes with pcnmcular refercncs to their relative
posm{m and orientation i.e., along the direction of uue dzp  against the direction

- of ue dip , and along the striks of bedding . The Olivesi § programa 101 , p. 203

desk 0p computer was programmed 1o carry out the test by programme No, 8T

1003 . The resulting statistics for individual dip class is summarised in Tables 5

and 6 for ready comparison .

Inspection of the output of the analysis of variance in Tables 5 & 6
indicates existance of significant differences in the mean aigies of the fowr types
of siopes only in " 11-20° and 41 - 50° © ,and " 21 -30°", 41 - 50° " and 51 -
60" dip of bedding classes for " syn-dip and antidip " , and " confoemable ™ and
" lnverse siopes " respectively at 5% significance level . The immediate
conclusion is that the samples do not come from the same popwlation , hence thai
ihere is a significant difference in mean angles of valley-side siopes . On the
other hand , the F-value calculated for the analysis of variance of the tame types
of slopes in most dip of bedding classes is less than the wonlated a1 5% level of
variance ratio , which is definitely not significant . It is concluded | then , that
there is no significant difference in mean angles of syn-dip and anii-dip slopes ,
and conformable and inverse slopes which cannct be atiribuied 1o change in dip
of bedding . However |, this in contrast to the known measurements of the

sl
FR

lagions between the dip of underlying bedding and angle of slopes i.e., slopes

¥V .-



X —~—)— Sk’i.ks_ Diwutg

bip [}JRECTiON

Conlarmalis Sinpyg

> Erike Orivitarig,,

Invsrse Slguy

“‘\\q_

{Fig, 7} Types of slopes in relaiion to the dip direction
and strilka Orisntation.

_—»_—_w._;—u__;_m_.,.m\—__.____m—-ﬁ___..,_m.—-.__,_‘ ——— e

~¥a4.

ticn,

e e



{ Withiz seis

Mean squares
among sets
d.f, within sats
Mean squares
within sets
Forado

F.iable 5%
valupe
Significans or
net

| Sumof squarss | .
1 Sumof squares | - F139633 )

-V dg among ses |

|

- 251.81

- 24

- 58.18

- 433

- 4,26
g,

26
132.67

207
4,22

not

5193

1.19
5.12

noL

16.09
6.61

Sig.,

431
10.13

ot

d.f. = Degree of freedom
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8.2.2, Angles of Valleyside siopes and aspect

dfwxﬂunsei;s 6 29 1"] e 2 20 12

| Moan squaves. 105231 113.88 ¢ 11025 12344 [ 4357 | 13129 130 | 3034

(Fwatio 1005 020 | 579 | 199 | 484 ] 9391 6uo 186
Fuiable 5% 34 250 1 445 | 496 § 430 435 | 241 | 661
value
Significant or nol not Sig. mot | Sig. ; Sig. rot | mot
not

di. = Degree of frecdom

The literature coniains much discussion of the imerpretaiion of the
relationship between siope angle and aspect . This section deals with the analysis
of valieyside slopes and aspeci in order 10 examine the relationship between
them statistically . In this regard , valleyside slopes were divided inio eight
classes according to aspect , o as 1o bring out the greasest vaniability . These
classes are as follows : Norih (338”-22.57), South { 158°- 202.5% Y, Morth-east

(23°-67.5% | South-west (203°- 2475% ), East { 63° - 1128%), West

ADGe
£98 -

292.5% ), South-east { 113°- 157.5"), and North-west (293°-3375")  Here |, ihe
Snedecor's F-test was used io iest whether there were significant differences in

~Fay-




: .'I’he above. analys,s of \rananc.a md;catcs Lhat mgnlﬁcant dlffarencss exist
bei\veen the means vall{:ysxda ﬁkopes of lhc exght classes of aspeci at 99%
pmbab;hty level . An alternative explmon based upon field mspectmn is as
follows . Most 1o the valmysxdc slopes in the study area are aligned north - west -
south - cast . Of the 237 samples recorded , 33% face nonth - wost - south - east .
The conirasting stegpness of north - west - facmg and soutl - east - facing slopes
is presnmably independent of geologic structure { for this area the predominant
dip of the rocks is 10 the northwest } , appears to be explicable in terms of
differences in micro - climatic conditions due to contrasting exposure . The
micre - climatic variations are probably great enough to induce denudational
differences leading to significant variations in slope angle . South - cast - facing
slopes are more shelieved than north - west - {acing slopes from the drying
effect of the sun rays or by wind , and , as a consequence , they refain more
moisture . Thus , the south - cast - facing slopes are relatively less steep than
the north - west - iacing - slopes becanse they undergo intense erpsion by
surface processes which in tura leads 1o a decrease in the average steepness of
valleyside slope . This is in accordence with the findings of Emery { 1947 ) and
Hack and Goodiet (1960) , who concluded that micro-climatic differences via

moisiure content differences , were responsible for gradient contrasts hetween
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53 Relationships amongst valley form

other ditections

- In order 1o assess the relationships ‘berwosn the following measured
E morphological and’ geologicat propesties of the valley nétwork . The lower

valleyside slopes ( aean angle 8 5 , the valley ficar width (V. w) > the valley depth
{ Vd), ‘and the 3 ¢ of hedrock(@)by using iﬁe}_-iété'ﬁs'tik;al techniques of
corvelation analysis and linear ‘togression analysis . As the data pertaining & the

former variables were normal or normalized using log-vaines { see section 4.2 3

the parametric test , the Product Moment Correlaton Coefficient (z) waz nsed .

The Olivetti programma 101 P03 desk top computer was programmed to

perform the compuiations (Programme No. 234 ) . It gave the comrelation

coeflicient (r) , regression Coefficient (b) , and the value of base constant -

intercept (a} as shown in Table 7 . The significance of the "r” value is dependent

on the number of observations upon which it is based . Thus , it was tested by

means of the t-test , which determines whether or not the observed correlation

coeflicient is significanly greater than zero ( Gregory , 1968 ).

The following is an interpretation of resulis of the correlation analysis of
inorphologica and geological varizbles of valley form as shown i Table 7,

-8
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The comelation table { Table 7) shows that there is a fairly good negative
-correlation between log. valley-floor-width and mean énglc- of valleyside siopes .
Tt would appedr that the wider a valley-floor is ﬂ!e'-géﬁ'ﬂéf vélieysé‘ﬁé sibi)es'wiil
be . A general explanation of this relationship may be that the more confined a
valley-floor is the more likely it is that active undercut will oversieepen the
valleyside siope . In order words |, in situations where active basal uadercut 18
removed from the base of a slope then slope angle will gradually diminish . In
the lighi of fizld observations such a result is surprising for valleyside slope
angles often appeared o be of a similar inclination , whatever the valley-floor
width . One reason for the contrast between the result of this statistical test and
field observations may be that the sample size involved is not sufficiently iarge
a3 1o be adequaiely represent the populaton .

LogVy &8

There is no signficant covrelation between log valley depth and mean
angle of valleyside slopes . { it would appear thai the mean angle of valleyside
slopes remains approximately constant throught the valley network ) . However,
their is a slight suggestion that as a valley becomes degper its slopes may becoms

slightly Jess steep . Therefore it tentatively suggested that valleyside slope
evolution in this area approximates 10 the parallel retreat modet .

LY
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the angle of valleyside slopes , for example aspect .
: w) Log VW&, L_dg ‘?ﬂ .. e

There is no significant felationship between the log. valley - floor width
and log-valley depth . In thig particular case , however , reference (o the
geological characteristics , and mainly the lithology , of the study- area will
indicate ihat the thick Upper Miocene marls QCCupy extensive areas of the
mierfluves between the valleys . These soft rocks are easily eroded and therefore
lowering of interfluves is likely to be rapid . Thus, it would appear thai the

channel widening is not accompanicd by vatley deepening because it is matched
by a comparable lowering raie of the interfluves |

VlogV, & Log ¢

There is moderate negative but stili insignificant correlation between
angle of beds and valley width . Here again , it may be attributed 10 the activity
of ihe accumulation of slopewash on , and / or the erosion by gully channels at
the base of slopes is a more significant factor in widening the valley floors.

The linear relationship between the above pairs of measured variables was

established by plotting one variable against the other on a scatter graph { Fig. 8},

This gives an idication of the type and degeee of correlation between the two

ALS

G , 10 Suggest that s valleyside slopes becorne steoper they do ot
" niecessarily do 5o at thie capense of the beddin g dip’. Furthermore ; one difticalty

. in assuming the nature of this relationship is that there is relatively little variation i

 in the dip of bedrock in this 4rea aind in addition othas variables may partly affect
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{Fig. 8} : Scatter graph of the relationship between : { A) Mean valley-side
siopes "8, and valley widih'log VW, (%) Valiey width” log vwy"
and valley depth "logD* (C) Mean vallev-gide slopes"®” and
valiey depth’logVD", and (D) Mean valley- side siopes*B" and
angle of dip of deds"d@", (£) Vailey wigth* log v and Angle of dipi’
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_ Ffom t.hese equauons tha dependem vamables can be smd zo be part:a]ly ._ : ;_' o
xpimned by tha mdspendmt vanabies int that a knowlcdge of tha litter enabtev-. R

one to make a fairly accurate estimate of the former . However , this does not
necessarly mpl} -8 dml cause - effect explanatzon between variables . Sinca
three out of four of the above ﬂa.xrs ‘of variables were not swmﬁcmtly comimd '
the scatier of points , along the regression line , gives only a visual impression of
the relationship between those two variables .

6= CONCLUSIONS

The main feature of the present study is the application of some numerical
techniques of analysis to morphometric variables obtained by field data
coliection. The purpose of the statistical analysis is to analysis relationships
between these variables . In some cases numerical analysis has confirmed field
chservations . The explanation of the relfationships observed is based mainly on
published work and field observation

The uss of the selected numerical technianes required that the dam be
gathered using objective procedures . Moreover , the iechniques used commoenly
neeessitated that the daia be normally distributed or be transformed to normality .
However , a sample size of 36 has not proved 10 be adequate in spite of Strahler's

{1550) findings . Therefore , a test for whether the sample would be adequately
represent the population should have been made . Since some of the measured
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