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CHAPTER T

SEDIMENTATION

Grain size‘is one of thelfundanental properties
in charaeterising an aggregate (Griffith, 1967, p.46
and 104), and the grain size study provides use!ﬁl
clues in determining sedimentary environments {Visher,
1965, 1972; Potter, 1967; Oomkens, 1970 etc.). Facies
and paleocurrent maps become iqre ueaningrullif those
are weighed by bed thickness or grain size, the two
correlated sealerbvariables whose magnitude is related
to current velocity. Pettijohn (1962, p.1488) has also
mentioned that scaler prpperties’are importént mappable
ﬁttributes of'seaz;ggfary rocks, that furnish valuable

information on sedimentation.

~
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Out of all samples collected from the field,
only the sandstone samples from thé representative
stratigraphic horizons im the different sections
spread’all‘over the area were snhjgcted-to grain size
-anaiysis; and mean sige and sorting values were

calculated for each sample.

"SAMPLING PROCEDURE AND SAMPLE PROCESSING

Samples for grain size study were collweted
from the various seétiena. Sineé the author could
establish a complete litho-stratigraphic correlation
of theigreg (Figs. 4.1, 4.2 and 4.3), samples
representing different knowﬁ and definite horizons
from various lucalitiea could hg easily collected.
The position of each sample with respect to fheytep
or the bottom ox-the respective stratigraphic column
as well as the top and the base of the particular
bed was recorded and plotted in the stratigraphic
column. About 5 kg of each fresh sénple was collected

at every sampling lecation.

Out of the total 300 samples collected, 110
representative sandaténe samples were subjected to

grain gize analysis by sieving method.
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All the friable sampl es wera'disintegrated by
fingers. Weakiy consolidated samples were
disintegrated with the help of porcelain pestle
and mortar, by a gentle pounding. The disintegrated
sample was then ehekcgd under binocular microscope
for any aggregate content. If necessary, ﬁhé sample

was again put into the mortar and further pounded

till the aggregates were completely destroyed.

.The“hardvqanples,"ﬁéually cemented by
caleareous or ferruginous cemenis were initially
broken into small chips with the help of iron
mortar. These ohips‘affer weighing were treated
with dilute hydroehléric acid. In some cases the
sample with the acid was heated. L#ter the acid
was poured off and the sample was washed and
sebarated out by means of pre-weighed fil ter paper.
Next, the sample was dried in oven. The weight lost
in this proéess was added to the 'pan fraction' of

the sieve analysis.

OQut of the each bulk disintegrated sample,
about 60 gm was selected by coning and gquartering
for sieving by eleetrically eperated Ro-Tap machine.

Following set of British standard sieves were used:



178

7 mesh  (2.411 mm)
14 v (1.204 mm)
25 ® (e.seé mm)
3 * = (0.422 mm)
52 " (0.295 mm)

100 (0.152 mm)
150 * (0.104 mm)
200 (0,076 mm)

240 (0.062 mm)

Bach sieve fraction was weighed on a chemical
balanee upto rouryg;ggg;gg;“g;gce} Besides, these
fractions were viewed under binoeunlar -ieréscope
for any aggregate eéntent iett in it. Visual estimation
of aggregate percenéagq vas;nadé and 1nra#ses where
the total aggregate,pera@ntage was found less than 20,
the same was subtracted from the particular sieve
fraction weight of the sample (Felk, 1968, p.35). If
the aggregate content was more than 20%, the entire
sample was again disintegrated and the whole proecess

of sieving and waighinglrépeated.

GALCULATION GF'STATISTiGAL PARAMETERS OF GRAIN SIZE

The grain’size data of the sauplea‘obtained:aa_
above formed the basié for yreparing varieus grgphie

representations, histograms and cumalative curves.
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The eﬁnulatiye curves were prepared by plotting
grain size in 'phi-scale’ aléng the absoiasé and the
cumnlative weight péieentages aleng the ordinate.
Probability ordinate paper was used for preparing
these cumulative curves. The advantages of using
probability ordinate paper, have been ideally listed
by Folk (1968, p.41-42), Sueh curves have been

congtructed for all the samples.

The curves which furnish the quantitative data
of size ﬁistribution of the samples have been utiliped
to calculate the statistical parameters as per belov;>
following the procedures suggested by Folk and Ward
(i%v, p.12-15) and Folk (1968, p.44-46),

(1) Graphic Mean (M ):

It is a measure of average grain size and

calcul ated as ' -

M - #16 4+ ﬁge + 984

(2) Inclusive Graphic Standard Derivation ( d&)}

This ig a measure of average dispersion er
spread of the digtribution around the mean

size and is ealénlated as:

gs4 - #16 @95 - @5
4y = 1 " 6.6



The following classification scale (Folk, 1968,p.46)

of sorting was adopted:-

dr - Under 0.35¢ very well sorted

| 0.35 - 0,50f well sorted
0,50 - 0.71f gederately>we11 sorted
0.71

1.00f moderately sorted
1,00 - 2,008 poorly sorted
2,00 -~ 4,008 very poorly sorted

Over 4,008 extremely poorly sorted.

PRESENTATION OF DATA

In the following pages variations of grain size
parameters i.e. mean size and-sertiﬁg have been presented.
Maps dispiaying areal variations of mean graih size for
the Washtawa‘?ornatien ﬁad for the Lower and the Upper
Kanthkot Fornatioﬁs have been prepared. The author has
" followed Pelletiar (1965) in preparing such maps. Besides
vertical variations of mean grain gize have been studied
for the different sections representiné all the formations,
The vertical variatiéns have héénvsﬁﬁdied in relation teo
the bedding thickness and different sedimentary structures
and presented in the ferm of graphs amd stratigraﬁhie
columns., A}so (i) histograms representing sorfing-patterns

for different formations and (ii) scatter diagrams showing
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mean size plotted against sorting have also been
prepared. In addition to this size/distrihutien patterns
of individual samples have also been studied and the»

pertinent data is presented in the form offrequency curves.

AREAL VARIATION OF GRAIN SIZE

Figures 7.1, 7.2 and 7,3 display the areal
variations of meam grain size for the Washtawa, the Lower
Kanthkot, amd the Upper Kanthkot Fermations. The contours
have beem shown in 'phi-gcale' with } phi as contour

internal,

The Washtawa Formation

Tﬁe,nean grain size in the eastern part of the
aréa around Dabunda and Dedarwa—ugtasa, is couparativély
‘coarser being arouﬂd 2 phi, i.e. the average grain size
in this area is of fine to medium grage (Fig. 7.1). On
tragersing from E to W, a comparatively finer grained
clastics are met with. Around Rapar-Chitrod in the dentral

part of the area, the average mean grain size is 2.5 phi.

In the south western part of the area i.e. south of Kanthkot-

Chitrod agis the mean grain size is still less around
3.0 phi., Thus the sand size in this south westérn part

is of very fine grade. -
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The contour 11nes over the entire area show an
open 'Z' shape pattern having roughly NNHkSSE regional,
strike., The strike slightly_swings towards WNW-ESE in
the south iestern part of the area. This contour pattern
whén compared with that of the isopach contours show a

good conformity.

The Lower Kanthkot Formation

i

The eastefn half of thé area around Dabunda-
Bhlmasar—ubwasa and Chltred show a broad ’V'ashape
pattern of mean grain size contours with an approxinate‘
E-W axis (Fig. 7.2)., The average grain size in this
_area varies fronzi.ﬁ to 2,0 phi. In the Adhoi-Washtawa
area the,axis shows a swing towards SV, wherg the grain
size is about 2.5 phi. This relatively finer grain size
eénqentration around the Washtéwa area appearé to be a
local phenoﬁenon. Further westward, around Nara-Adhoi-
Kanthkot~ﬂae,rthe mean grain g{ze varies between 2,0
_and 2,5 phi. In this area; the contours roughly show
NE-SW strike. In the extreme narthvestern part of the
“area around Bharodia, the average mean grain size value
is about 3.0 ﬁhi.' Thus the variation in mean sand size
is from medium sand grade in the E to fine sénd‘grade

in the W,



Except for the partsfaround Wasﬁtava, rqgibnai}y,
the entire area éhéws a gradual-decfease in the mean
grain size tré- E to W. The contour pattern Qhowa a
broad parallelism with the facies maps of this formatioen, .

especially the sand percentage map.

The Upper Kanthkot Formation

The néan grain size contouré :or the Upper -
Kanthket Formation wﬁioh is contih@d‘only in the western
half of the area show roughly NV-SE sirike w1th a swing,%
towards N-S in the southern parts (Fig. 7.3). The value i; P
for the average meam grain size varigs from less than f”ahﬁ‘
2.0 phi_ih the eastern parts areund Narada-Chitrod to )
nearly(nﬁto's;@ phi in the westernmost pafts of the area
around Mae-Manfara. Thus, like the Lower Kanthket and
the Washtawa Formations, the Upper Kanthkot Formation also
shows a general decrease in the mean grain gize Irom“

E toW, i.e. from medium to fine grade sand.

On comparing the three;aréal grain size va:iatibn
maps it is noted that in the eg#tarpvpart of the area
the fine grade sand of the wuntaig;rormation is girecﬂy
overlain by ngdiun gradé.s#id eﬁ/tié Lower- Kanthkot
Fornaiion. Simiiarly, inAthefiésﬁérn hal f otvﬁhe area
very fine grade sand otffheiihshtiwn !Utnatidnpis seen

to be 6ver1a1n by fine SandAoI‘thb Lower Kﬁnthkot.ﬁérnation.

o



However, the sediments of the Upper Kanthkot Formation
in the western parts, shows more or less the same fineness
of sand deposits as those of the Lower Kanthkot Foriatien

which they overlie.

VERTICAL VARIATION IN GRAIN SIZE

Variations ip the grain size in‘yertical profiles
are otlgreat value iﬁ.environ-ental reconstruction,
Several workers (Visher, 1965, 1970; Selley, 1972;
Oonken,>1$70; Putt1r, 1967fetc.).have freely‘uqed thié
-eriteriain decipher}ng the sediientation‘pattern in
space and time. Since a comparative studyvéf grain sizg
is a function of energy levels'énd hydrography of the
depositional environments, their study in vertical
profiles as well as in space directly sheds light on
these factors, In the present study too the author has
made an attempt to study mean grain size variations in

several sections of the various formations.

The grain size variations were studied in relationm
to bed thickness as well as different'sediﬁénfary
. struetures exposed vithin the sections (Figs. 7;4,7.5,
7.6 and 7.7). " |
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The Washtawa Formation

Three sections of the Vashtaﬁa Formation viz.,
the Washtawa dome, the Dabunda dome and the Mewasa dome
sections were studied for the vertical variability of

the grain size (Fig. 7.4).

_ The hasél p#rt of thé Wéﬁhtava dome section shows
'parallgl bedded to massive sandstene having an average
mean grain size of 2.5 to 3.0 phi which falls in fine
sand grade category. Further apwgrd thekseetiop |

‘ conpriaeg a cross-bedded sandstene and lﬁqinatod shal e~
sil tgstone alternation unit. The section is Idrthar .
followed up by parallel bedded and rippled sandstene
unit‘whioh shows finer neén grain size ?9"8138 from
3.0 to 3.5 phi i.e. very fine sand. The upper part of
the section consists of @ lgver ero.é~bedded sapd~unit
followed by a parallel béqdad sand§t0ne and sandstﬂné-
shale alternations. - Again fhe‘tep is marked by a massive
sahdstone,unit. The mean grain size from the central
part upto the”tOp almost uniformly goes on coarsening

upwards i.e. from 3.5 phi to as much as 2.0 phi.

The total thickness emcountered inm the section 1is
650, Exoepf‘for some ﬁeviation in'thevlower part, there
is an overall tendency for upward,eoarséning of mean

. -
grain size.
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The Mewasa dome section in the south eastern paft 
has a basal massive sandstone with mean grain size of
about 2.6 phi. There is progreséive Qoaraening of grain
size upwards and the overlying massive sandstone unit
shows mean gfaln size-of 2.25 phi, while fhe crogs—bedded
sandstone unit above this showsv-eantgrain sizés ot
i.9 to 1.3 phi towards top. ' The upper part shows again
'fining-up' pattern with mean érain gize varying fron 

2.25 phi to 3,0 phi from the middle part towards the top.

In general, out of the 4007 séetion of the Mewasa
dome, the lower 270' shows ah inoreasing upward coarsening
while the sequence above this shows a progressive decrease

in grain sigze.

In the Dabunda dome seetion,'which forms éhe
eastern limit of the washtaia‘oufcrops, basal 100' show
mean Erain size variation‘frgm 2.25.phirto z.éolphi
decreasing from base to top. The upper 240' of the
section show coarsening up pattern and mean grainAsize
varies from 2.6 to 1.0 phi, grdd;ally showing an increase

towards the ﬁop.ot the section,

Broadly speaking the 250' Washtawa section of
' the Dabunda dou& éhews progressive upward coarsening,
the mean grain size variation being fine grade at the

base to almest coarse grade at the top.
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The Lower Kanthkot Formation

Since the Lower Kanthkot Formation occupies the
maximum areal exte#t in the Wagad hills,,several o
sectiong naiely the Kanthkot dome, the Adhoi antieline,
the Washtawa done,.the Chitrod del&»gnd the Bhimagar
cliff section from W to E respectively were sampled
" (Figs. 7.5 and 7.6). | |

The basal 170' of the Kanthkot section in the
weétern'part of the area naigly eonsists of shales.
The ovérlying flaggy laminated sandstene‘sﬁbws a mean
grain size of 2.5 phi, while the cross~bedded unif :
that overlies the. flaggy sandstone has the mean grain
size values upto 2,0 phi, The uppermost sandstone
units which show parallel bedding as well as cross
bedding, indieate grain size values of about 2,0 phi

to almost 1.0 phi from base to’top.

The Adhoi amnticline seeti#n shéws uimilar upward
coarsening pattern of the mean graih size. About
300" of the Adhoi section shows grain size variation
from 3.0 phi tovahQnt 1.1 phi increasing from the

base tcvardp'the tqp@ i.e. the size varies from fine

to medium sand graﬁe.‘
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 Similarly in the Washtawa dome section, though
there is no gppreciable‘variatian in'the-nean:values;-A
it is seen that the values do indicate a little size
incr§ase from base to toé.‘ The size values Iév'loﬁer
flaggy to laminated sandstone is 2.8‘§h1 while the -
same for upper massive gandstone is 1,8 phi. A slight
deviation toward finer side in the lower part is noted
where‘the aize of about 3.2 phi is neted. In general

the variation is from fine to medium grade sand.

Out of 550' thick section of the Chitrod dome
in the southcentral part of the area, the lower 430"
of section shows a gradual increase in the grain size
upwérd. The'gize gradually increases from 2.5 phi to.
as much as 1,0 phi, 'But the rest of the upper part

again shows 'fining up' pattern.

The Bnimasar section (2350' thick) in the eastern--
most area shows an 1ntere§ting gréin size pattern.
The lower 100' of the qgetion showAgradual coarsening
up pattern where the size varies from 2.0 to 0.75 phi.
While the upper 150' ghows a sharp fining up patteins,
such that the mean grain size decreases showing values
from 0.75 to 3.25 phi. Thus, the grain size iithin the

upper part varies from coarse to very fine grdde. The

~
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upper part of the section is also marked by transverse

current ripples and trough and tabular cross bedding.

The Upper Kanthkot Fermation

The Upper Kanthkot Formatiom being confined
mainly in fhe western half of the area, 1is salﬁled at
two localities only viz. the Kakarwa anticline amd the
Adhot anticline (Fig. 7.7).

The Kakarwa anticline section in the westernmost
part of the area shows a very good 'fining up' pattern
- of the mean grain size from the base to the top. The
lithologic column here sﬁows three distinct cycles
from massive to flaggy ér laminated sandstones. The
massive sandstone is usually current\bedded; The alze
vafiation and increasing finenesgs is encountered taking
all the cycles as a whele. The naséive sandstone in the
lower part shows mean grain size value of 1.2 phi. The

size varying from fine to very fine upwards.

The Adhoi anticline section im the south cemtiral
part of the area, shows an almost identical variations,
the mean grain size varyiﬁg from medium to fine and very
fine grade from thelbase upwards fowards the top. The

graded bedded sandstenes in the lower part of the section
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shows a mean grain éize of about 1.9 phi while the

same changes teo reﬁghly 3.5 phi towards the top. The
middie part of the section shows development of cross
bedding as well as ripple marks. The cross bedding is
“usually of small to medium scale and of both trough
and tabular types. A few graded bedding hprizon3*areA’

also noted towards the lower part of the section.

The Gamdau Formation

The exposures df the Gamdau rocks occur mainly
along the Gamdau syneiinal low in the south western
part of the area, and a hill section oécurring just
E of the Gamdau village was sampled for the study ef

vertical variations.(Fiq 77)

Out of a total of 250', the lower 70' of the
section comprising flaggy sandstdnes has a mean grain
gize of 3.0 phi. 1In about 50' of gection above this
coarsening of the grain size upward is noticed, such
that at about 120' from the base the value is observed
‘to be 1.9 phi. There is a gradual 'fining ﬁp' patiern
of the grain size starting‘fron this horizon right upto
the top. The grain size values gradually vary from 1.9
to 3.2 phi, towards the'tOp,*i.e‘ roughly medium to

very fine grade size.
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The lower and the middle parts of the section
is flaggy and laminated as well -as ripple marked. The
upﬁer part is cross beddedvusually of the trough type.
The top marked by highly ferruéinous, hematetic band

indicate the shallowing of the basin,

The grain size variation pattern of this Gamdau
section is gquite similar to that of Bhimasar cliff
section of the Lower Kanthkot Formatiom which also

shows 'fining up' pattern.

A comparative study of all the sections reveal

" an interesting pictnre of the grain size variations, -
All the three sections of the Washtawa Formgiion
broadly show 'upward coarsening' pattern. Except .
for the Bhimagar cliff section in the eastern part of
the area, the gane»is the case for all the sections
of the Lower Kanthkot For;ation as well. The Bhimasar
cliff section however shows a 'fininmg up' pattern.
The Adhoi and the fakarwa sections of the Upper Kanthkot
Formation also broadly represent 'fining up' pattern,
which also is the case for the Gamdau hill section of

the Gamdau Formation.

Thus on visualising the entire stratigraphic

gection of the Wagad hills, there appears to be two
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distinct eycles of 'upward coarsening' pattern of
the mean grain size followed upward by a 'fining up'
cycle which continued right upto the close of |

sedimentation.

GRAIN SIZE DISTRIBUTION PATTERN OF INDIVIDUAL SAMPLES

A grain size distribution curve (cumulative weight
percent against size in phi - units) when plotted on a
simple arithmatic paper, tends to be of a very .open,
smooth 'S' shape. But the same when plotted on prohabi?
lity scale ordinate paper shows multiple straight line
segments and truncation points. Usually a sample exhibits
two or three straight line seggments and each se%’ﬁent /A( X
represents a separate leg-normal population.' Each
population is truncated and joined with the next population
to form a single digtribution. Thus a single grain size.
~disgtribution curve comprises one or a mixture of more than
oné log-normal populatien and it is found that each log-
normal population reflects its characteristic transportation
process. Sedimentologists have invoked three modes of
sediment transport viz. suspension,:saltation and surface
creep (Visher, 1969, p.1076); Each mechanism of trahséort

is represented by separate log-normal populatiom on the
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distribution curve. The actual ahoﬁnts, the degree

of slope of different'seg/nénts, the gggﬁ}gg:of points

of truncation, degree of mixing and other charaeteristics
reflected by suspension, saltation and surface cresp
populations are the factors controlled by energy environ-
ments, brovenance etc;"The characteristics of the
individual grain gize distribution curve, thhs provide

a good basis for am environﬁental classification (Visher,

1969, p.1103),

The grain size distribution curves prepared by
the author for the Wagad hills area, fully substantiate
the views expressed in the previous paragraph. In all,
he has included here, represéntative diagrams for six
groups as per their géographic and stratigraphic
distribution - two for the Washtawa Formation in the E
and W, two for the Lower Kanthkot Formation in the E and
W and one each for the Upper Kanthkot Formation and the

Gamdau Formation.

The curvesAfor the two samples (Fig.7.8) from the
Washtawa Formation (the Washtawa dome proper) show a
good similarity to those of the Pénnsylvanian sandstone
of north easfe?n Oklahoma and the offshore marinme sample

from Altamaha River estuary (Visher, 19697 p.1091,5098,

Jox
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fig. 18C and 13A regpectively). _ Both these curves
show a probable offshore marine environment of a delta:

1

cénplex. Three curves for the samples from the eastern
outcrops of the Washtawa Formation are alsotshcwb in .

Fig. 7.8.. The'éurves 1 and 2 representing the sampleg
from the Dabunda and Mewasa~domes‘;re gimilar to that

of the samples from the distributary mouth bar of the
Migsissippi delta complex (Visher, 1969, p.1088, fig.11B).
The third one fron the Chitrod dome is similar to that

of the A}iond Formation, Wyoming (Visher, 1969, p.1098,

fig. 18A), which is of probable marinme origin.

The coarse and the fine truncation points of
the saltation population of theée Washtawa curves lie
mostly within 1.3 phi to 3.0 phi, with an average of.
90% of saltation population. These valués are quite
close to the average values suggested by Visher (1969,
p.1104, table 1) for depesits of piunée or shoal zone,
The Washtawa Formation could also be taken to indicate

a similar environment.

The curves of the three samples of the Lower
Kanthkot Formation from the Adhoi anticline and the

Washtawa dome in the W, are shown in'Eig1K7.9. The



two Adhoi curves appear similar to that of the Wann
’\Fornatioh, Pennsylvanian sandstone, north éastern
Oklahoma and the third one of the Washtawa to the
Almond Fofmation, Wyoming (visher, 1969, p.1098,

fig. 18A and C). Visher has said that these curves
represent probable marine environments associated with
a delta cbnplex. The eoarsé truncation poihts of the
saltation population of the Adhoi curves around 1.2

to 1.4 phi probably indicate mor e turbulénce. The

fine truncation points lie between 2.5 and 3.5 phi.l

Figure 7.9 represents curves of the sahples
of the Lower Kanthkot Formation from the Dabunda |
dome and the Kidianagér and Bhimasar cliff sections
of)the eastern parts of the area, The curve No, 1~
of the Kidianagar sample matches quite well with that
of the tidal imlet zené of the Alt#maha river esthary
(Visher, 1969, p.1091, fig. 13D). The coarse and the
fine tr:‘mcati‘on points of the Kidianagar curve are
about 1.25 and 2.5 phi. These roughly>natch'with‘
similar points for the salfation p0pu1ation for the
tidal inlet sands. The curves representing the
Kidianagar, the Dabunda and the Bhimasar saﬁples'

respectively, are comparable with those of the fluvial

b
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sands of the Missourian age, Oklahoma and modern
channel sands of the Hrazes river, Texas (Visher,.issg}

p.1095, 1093, fig. 16A and 15A),

Three curves of samples (Fig. 7.10) of the

. gppef'xanthkot Formation from the Mae dome and the
Kakarwa and the Adhbi antiélines ahoﬁ coarse and

fine truncation §oints of their salt#tian population
between 1.25 and 2,0 phi; and 2,75 and 3.5 phi
respectively. kThe Kakarwa sample carve can Be compared
with that of the Altamaha river estuary belonging to
?ave,zone area of shgllaw marine bax, and‘these of_thé
Adhoi and the Mae samples roughly match with Waunn
ForQation of the Pennsylvanian sandstones of north
eastern Oklahoma (Visher, 1969, p.1091, fig. 13B and
p.1098, fig. 18C). Both tﬁese curves thus indicate

a marine origin in relation to a delta complex.

Figure 7.11 which«represenfs'the curves for the
Gamdau Formation samples from the Gamdau syucline,
Adhoi dome and the Mae dome shoi good similarity with
those of the modern samples of Altamaha river (iaiﬁ
channel), Degonia sandstone, Illinois basin (Missiséfpign

age) and Brazos river Texas (Visher,1969,p.iﬁ?ﬂ,fig.i&?,
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p-1093,1095, fig. 16C and 15B) respectively. All
thege deposits of Vigher representﬁnéﬂerﬂ and ancient

river systems.

SCATTER DIAGRAMS

Four goatter diggrans(me#n size pletted agaimst
standard deviation) for the 'ashtava,‘tha~Lower,ahdl'
the Uppér Kanthkot Formations have been prepared
(Fig. 7.12). Such scatter diagréns,provide valuable
information about the environments of deposition

(Inman,.1949, of. Folk et al., 1957, p.1T).

The diagram representing the Washtawa
Fornation shows me#n grain gize variation from '
2.0 to 4,0 phi with sorting varyihg from 0.4 to
0.8 phi. This plot broadly resembles with gimil ar
size and sorting plet eaiculated by io:egilneasures
of the sands from the modern Niger delta representing
delta front plétfqrn environments (AIlen, 1970, p.142,
fig.3). |

The plots for the Lower Kanthkot Formation for .
the western and the eastern parts of the area show
more variations of gize as well as of gbrting..tarying

between 1.0 to 3.0 phi and 0.3 to 1.3 phi respectively.
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Thelr distributioﬁ patterna can be bréadly cenparéd

with the diagrams'representing sands from the modern
Niger delta belonging to swamp and flood plain
environnents»(Allen,A1970, p.142, fig. 3). The flot

for the samples of the Upper Kanthkot Formation shows
sorting variations from 0.3 to 0.75 phi while the size
variations in between 1.0 and 3.0 phi rénge. This diagram
resembles well with similar diagram for‘the modern Niger
delta‘sand representing mouth bar environments (Allen,

1970, p.142).

SORTING

Figure 7.13 displays a sotting pattern for the

various formations.

- The sandstones of the Washtawa Formation show
well to moderately well sorted pattern. A few samples
also show moderate sorting. The majority of the samples

are moderately well sorted.

Most of the samples from the Lower Kanthkot
Formation are well sorted (of about 40%), while the
moderately well sorted pattern is represented by
about 30%. A few samples, especially those from the

eastern part of the area show moderate to poor sorting.
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The sorting variation among the samples of the
Upper Kanthkot Formation show a pattern similar to
that of the Wasﬁtawa Sanples. The majority of the
samples here (about 50%) show moderately well sorting
while a few samples are well sorted as well as moderately

sorted,

The samples from the Gamdau Formation show
higher range of sorting variations from very well to
moderate with a maxima around moderately well sorting.
Almosf equal number ofbthe samples fall in the other

sorting categories.
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