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Abstract: The present study aims to identification and interpretation of various bed form structures, lithofacies types 

and their textural properties of the bank attached bar of the Brahmaputra River, at Dumpara near Panikhaiti, Guwahati, 

Assam. Different bed form structures are small (Lingoid) and mega ripples, mud cracks, water level cut marks, rain drop 

imprint, tracks and trails and scour pool. Four vertical lithofacies sequences (Depth 2m to 2.4m) were excavated and 

identified different lithofacies (Miall, 1978).  Different facies types are Trough cross bedded sand (St), Climbing ripple 

laminated sand (Sr), Horizontal laminated sand (Sh), and Massive mud (Fm). Based on lithofacies associations, flood cycles 

are deciphered and their environmental significance in the study area has been interpreted. Texturally the studied samples 

shows fine to very fine sand (Mz=2.27Ф to 3.50Ф), well sorted to moderately sorted (σi= 0.39 to 0.74), very negative to very 

positive skewed (Ski= -0.90 to 0.42) and very platykurtic to platykurtic (Kg= 0.22 to 0.70). The CM plot of the bar sediments 

indicates graded suspension (saltation) along with suspension modes of deposition.  

 

Keywords: Bedforms structures, Lithofacies, Textures, Bank attached bar, Brahmaputra River, Dumpara, Guwahati, 

Assam. 

 

INTRODUCTION 
 

Sedimentary structures and textures provide the most valuable as well as reliable information about the sedimentary 

processes. Recent sediment studies and flume experimentations are of particular interest as far as detail understanding of 

hydrodynamic conditions of depositing media is concerned. The development of a specific association of structures and 

textures may be indicative of a specific environmental setting. Recent sediment studies also provide perhaps the best 

opportunity to study a wide variety of sedimentary structures and their significances in diverse environmental settings. As in 

different hydrodynamic condition the sediments give different structural as well as textural set up. Therefore, from the study 

of recent sediment, palaeohydrodynamic  condition and based on which certain depositional environment or sub-

environment can be erected which can later be used to reconstruct some ancient environments of old sediments. 

 

This study focuses on the characteristics of various bed-form features as well as lithofacies types and associations, and their 

textural characteristics found in the bank attached bar of the Brahmaputra River. 

 

STUDY AREA 
 

The study area of the present bar is confined to parts of a bank-attached bar of the Brahmaputra river Dumpara, (southern 

bank of the river), near Panikhaiti, Guwahati,Assam. The Dumpara bank-attached bar is bounded by east longitudes of 

91053'51.69" to 91055'6.22" and north latitudes 26013'58.37" to 26014'45.41".  The maximum length of the bar is about 3 km 

and average width is about 1.2 km.  
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Fig. 1: Map showing trenching location point of the study area. 

 

METHODOLOGY 
 

For the present study, 4 vertical trenches of varying depth (2 m to 2.40 m) were dug in the bar. Various internal structures 

were identified and measured. Bedform features were identified and measured. A total 13 sediment samples were collected 

for size analysis. In the laboratory the samples were analysis by the composite sieving and pipette method (Krumbein and 

Pettijohn 1938). Different statistical parameters were calculated following formula given by Folk and Ward (1957). 

 

OBSERVATION AND INTERPRETATION 
Bedform features 

Ripple marks of different types constitute the major bed-form structures in the present bar. Both small (lingoid) and mega 

current ripples are seen in abundances. Small ripple range length between 14 cm to 21 cm, where the height varies between 

4 cm. to 7.5 cm. Mega ripples length range from 6.40 m to 8.50 m and height range from 10 to 12 cm. Secondary ripples are 

seen only occasionally over the bar surface. Besides ripple marks a varity of minor bed-form features such as mud cracks, 

water level cut marks, raindrop imprints, current lineation, tracks and trails and scour pool were observed on the surface of 

the bar. 
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Fig. 2: (A) Small ripples (lingoid ripples); (B) Mega ripples; (C) Secondary ripples; (D) Mud cracks; (E) Water level cut 

marks; (F) Rain drop imprint; (G) Current lineation; (H) Tracks and trails and (I) Scour pool. 

 

LITHOFACIES TYPES 
 

Lithofacies is a sedimentary unit defined as the basin of its distinctive lithologic features, including composition, grain size, 

bedding characteristics and sedimentary structures. Each lithofacies represent an individual depositional event. Lithofacies 

may be grouped into lithofacies association or assemblages which are characteristics of particular depositional environment. 

On the basis of sedimentary structure and grain size, seven lithofacies types are identified and coded (Miall, 1978). Individual 

lithofacies types are described in below- 

 

Tough cross bedded sand (St) 

 

A cross-bedded unit where bounding surface is curved and the units are trough shaped is called trough cross-bedded 

(Reineck and Singh, 1980). The trough cross bedded sand lithofacies, which compose of fine to very fine sand (Mz= 2.27Ф 

to 3.38Ф), of well sorted (σi= 0.39Ф to 0.48Ф). This facies is sub-divided into two types which are coded as St1 and St2 for 

large scale (Bed thickness greater than 4 cm) and small scale (Bed thickness less than 4 cm) types respectively. Bed thickness 

varies from 15 cm to 140 cm in St1 and 30cm to 40 cm in St2 (Fig. 3 A and B). 

 

Climbing –ripple laminated sand (Sr) 

 

Climbing ripple lamination are the internal structure formed in non cohesive materials from migration and simultaneous 

upward growth of ripple produced either by current or waves.   

 

Climbing- ripple-laminations can be divided into two types (McKee, 1965) 

(1) ripple-laminae in phase and  

(2) ripple-laminae in–drift 
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Depending upon the present of the stoss side of the ripples, ripple laminate in-drift can be separated into two types (Reineck 

and Singh, 1980) 

(a) Type-I (both lee and stoss side well preserved) 

(b) Type -II (Stoss side is absent, only lee side preserved) 

 

This lithofacies is comprising well sorted to moderately sorted (σ1=0.43Ф to 0.60Ф) and mean size ranging from (Mz =3.10Ф 

to 3.50Ф) indicating very fine sand. Bed thickness varies from 25 to 35cm in Sr1, 35cm to 100cm in Sr2 and 15 cm in Sr3 

(Fig. 3 C and D). 

 

Horizontal laminated sand (Sh) 

 

Horizontally laminated sand unit is composed of parallel and horizontal layers of sand. Mean size of the laminated sand is 

found to be 3.13Ф to 3.22Ф indicating very fine sand and moderately sorted in nature (σ1=0.60Ф to 0.74Ф).  Thickness 

varies from 10 cm to 100 cm. Horizontal laminated sand units composed of fine sand developed in upper part of active 

channels were formed from suspension during waning floods (Singh and Bhardwaj, 1991) (Fig. 3 E). 

 

Massive mud (Fm) 

 

The term massive bedding is used to describe more or less homogeneous looking sediment without any internal structure. 

In the present study massive mud and silt layers and is seen in all vertical section. This litrhofacies are found in range 10cm 

to 100cm. The mud layers are formed during the waning stage of flood by vertical accretion of finer suspended sediments 

under quiet environment (Fig. 3 F).     

 

 
A          B 

 
C           D 

 
E            F 

Fig. 3: (A) Large scale trough cross bedded sand (St1), (B) Small scale trough cross bedded sand (St2), (C) Climbing ripple 

laminated sand type-I (Sr1) overlying by in phase (Sr3), (D) Climbing ripple laminated sand type-II (Sr2), (E) Horizontal 

laminates sand (Sh) and (F) Massive mud (Fm). 
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Fig.4: Map shows the vertical and lateral distribution of lithofacies of the bar. 

 

DISTRIBUTION AND ASSOCIATION OF LITHOFACIES 
 

Figure 4 shows the vertical and lateral distribution of the lithofacies of the bar. The Trench 1 is the upstream portion, 

vertical section of the bar. This section is 2.20 m thick and consists of three litho units. The basal portion consists of massive 

mud (Fm) unit. This facies is overlain by climbing ripple type II. Again this facies is overlain by climbing ripple type I. This 

facies is followed by large scale trough cross bedded sand (St1).  The top of the succession is capped by a massive mud (Fm) 

unit.  

 

Trench 2 is the middle portion, vertical section of the bar. This section is 2.40 m thick succession and composed of two 

litho units. The basal portion consists of large scale trough cross bedded sand (St1) units. This is followed by small scale 

trough cross bedded sand (St2) again St1 is overlain on it. Finally the top portion capped by a massive mud (Fm) layer. 

 

Trench 3 is the middle portion, vertical section of the bar. This section consists of four litho units and 2 m thick. The lower 

portion of the section is composed of horizontal laminated sand (Sh). Sh facies indicates an upper flow regime condition. 

This facies is overlain by climbing ripple type I. Again Sh facies overlain on it. This repetition indicates a fluctuation of flow 

regime condition. This facies is followed by small scale trough cross bedded sand (St2) suggesting a lower flow condition. 

The top portion of the section is capped by massive mud (Fm) units.  
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Trench 4 is the lower portion, vertical section of the bar. This section consists of two litho units and 2.20 m thick. The 

lower portion of the section consist of climbing ripple type-I (Sr1). This facies is overlain by climbing ripple type-II (Sr2) 

again repeated by ripple type-I (Sr1) and climbing ripple type-III (Sr3). Finally, a thick mud unit capped the section. 

 

From the above observation it is seen that all the section show at least one or two complete food sequence. The presence 

of massive mud (Fm) unit usually indicates a period of quiescence and hence marks the end of the single flood event. It is 

also seen that trench 2, 3, and 4 show at least one or two repetition cycles. This somewhat cyclic arrangement of lithofacies 

may be attributes to the frequent change of the energy level of the depositing media caused by successive flood wave of 

different magnitude. 

 

TEXTURAL ANALYSIS 
 

A total 13 samples were undertaken for grain size analysis. The analysis was carried by the Composite Sieve and Pipette 

method (Krumbein and Petijohn 1938). The weight of individual size fraction retained in each sieve was determined and 

used for calculation of statistical size parameters (Folk and Ward, 1957). Frequency distribution curves were drawn and 

shown in Fig. 5. All samples show a unimodal character and showing the modal class range from 2.5 Ф to 4Ф (Fine to very 

fine sand). Unimodality indicates uniform and constant energy condition of the depositing medium. 

 

The present analyzed bar samples, the mean size (Mz) range from 2.27Ф to 3.50Ф, indicating fine to very fine sand. The 

standard deviation (σi) value range from 0.39Ф to 0.74Ф, indicating well to moderately sorted nature. The skewness (Ski) 

values range from -0.90 to 0.42, indicating very negative to very positive skewed nature. The kurtosis (Kg) values range from 

0.22 to 0.70, indicating very platykurtic to platykurtic. 

 

CM patterns (Passega 1957, 1964; Passega and Byramjee, 1969) help in understanding the transportation mechanism as well 

as the depositional environment of sediments with respect to their size and energy level of the sediment transport media. 

The CM plot (Fig. 6) of the present study shows that most of the samples fall in RS segment, indicating their transport 

predominantly through uniform suspension. Few samples fall in QR segment indicating graded suspension. Samples falling 

under IV, V and VII segments, indicating their movement by suspension modes. Hence, the present study samples, 

transported through graded suspension (saltation) along with suspension mode. 

 

 

 
 

Fig. 5:  Frequency distribution curves of the bar sediments. 
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Table 1: Grain size parameters of the bar 

 

Sample  

No. 

Mean 

(Mz) 

Remarks Standard 

deviation 

(σi) 

Remarks Skewness 

(Ski) 

Remarks Kurtosis 

(Kg) 

Remarks 

S1-1 3.10 VFS 0.60 MSo -0.08 
 

NS 0.67 PKg 

2 3.43 VFS 0.62 MSo -0.14 NSk 0.68 PKg 

S2-1 2.27 FS 0.42 WSo 0.17 
 

PS 0.29 VPKg 

2 2.35 FS 0.45 WSo 0.23 PS 0.32 VPKg 

3 2.27 FS 0.48 WSo 0.16 PS 0.36 VPKg 

S3-1 3.38 VFS 0.39 WSo -0.09 NS 0.25 VPKg 

2 3.13 VFS 0.74 MSo -0.90 VNSk 0.60 VPKg 

3 3.23 VFS 0.62 MSo -0.89 VNSk 0.38 VPKg 

4 3.22 VFS 0.60 MSo -0.81 VNSk 0.22 VPKg 

5 2.75 FS 0.63 MSo -0.02 NS 0.70 PKg 

S4-1 3.50 VFS 0.50 MSo -0.11 NSk 0.51 VPKg 

2 3.45 VFS 0.55 MSo -0.29 NSk 0.41 VPKg 

3 3.37 VFS 0.43 WSo 0.42 VPSk 0.45 VPKg 

 

FS- Fine Sand, VFS- Very Fine Sand, MSo- Moderately Sorted, WSo- Well Sorted, NSk- Negatively Skewed, NS-Near  

Symmetrical, PS- Positively Skewed, VPSk- Very Positively Skewed, PKg- Platykurtic, VPKg- Very Platykurtic. 

 
Fig. 6: CM pattern of the bar sediments. 

 

Index 

1. Traction current deposits 

2. Turbidities 

3. Quite water suspension deposits 

NO- Rolling sediments 

OP- Rolling sediments with some suspension sediments 

PQ- Graded suspension with some rolled sediments 

QR- Graded suspension (saltation) deposits 

RS- Uniform suspension 

T- Pelagic suspension 
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CS- Maximum grain size transported as graded suspension 

CU- Maximum grain size transported as uniform suspension 

Segments I, II, III, and IX are denoted by C>1 mm, Rolled Sediments 

Segments IV, V, VI and VII are denoted C<1 mm, Suspended Sediments 

The pattern of turbidity current deposits runs parallel to limit C=M. 

 

CONCLUSIONS 
 

1. Various bedforms features were identified, these are ripples marks (mega ripple, lingoid ripple and secondary ripples), Besides 

ripple marks, a variety of minor bed-form features such as mud cracks, water level cut marks, raindrop imprints, current 

lineation, tracks and trails and scour pool were observed on the surface of the bar. 

2. Four lithofacies types were identified; these are trough cross bedded sand (St), climbing ripple laminated sand (Sr), horizontal 

laminated sand (Sh) and massive mud (Fm). Horizontal laminated sand (Sh) indicates the upper flow regime condition of 

deposition and other facies deposited under lower flow regime condition.  

3. Trench 2, 3 and 4 shows somewhat cyclic arrangement of lithofacies may be attributes to the frequent change of the energy 

level of the depositing media caused by successive flood wave of different magnitude. 

4. All analysis samples show a unimodal character and showing the modal class range from 2.5 Ф to 4Ф (Fine to very fine 

sand). Unimodality indicates uniform and constant energy condition of the depositing medium. 

5. The textural parameters of the bar samples indicates fine to very fine sand (Mz=2.27Ф to 3.50Ф), well sorted to moderately 

sorted (σi=0.39Ф to 0.74Ф), very negative to very positive (Ski= -0.90 to 0.42) and very negative to very positive skewed 

(Kg=0.22 to 0.70). 

6. The CM plot of the bar sediments indicates their transportation through graded suspension (saltation) along with uniform 

suspension mode. 

 

REFERENCES 
 

1. Folk, R.L. and Ward, W.C. (1957) Brazos River Bar, A Study in the Significance of Grain Size Parameters, Jour. Sed. Petrol. Vol. 27, pp 

3-26. 

 

2. Krumbein, W.C. and Pettijohn, F. J (1938) Manual of Sedimentary Petrology, Appleton-Century- Crofts, 549p. 

 

3. McKee, E. D. (1965) Experiments on ripple lamination. In: meddleton, G V, ed. Primary sedimentary structures and their hydrodynamic 

interpretation. Soc. Econ. Paleontologist Mineralogist Spec. Publ. Vol. 12, PP 66-83. 

 

4. Miall, A.D. (1978). Lithofacies Types and Vertical Profile Models in Braided Rivers, A summery, In Fluvial Sedimentology, A.D Miall 

(Ed). Canadian Soc Petrol Geol., Memoir 5, pp 597-604. 

 

5. Passega, R. (1957) Texture as characteristic of clastic deposition. Bull. Am. Assoc. Petrol. Geologist, Vol. 41 pp. 1952-1984. 

   

6. Passega, R. (1964) Grain Size Representation by CM Patterns as a Geological Tool, Jour Sed. Petrol., Vol. 34, pp 830-847 

 

7. Passega, R,. and Byramjee, R., (1969) Grain size image of clastic deposit. Sedimentology, Vol.13 No.3 pp 233-252. 

 

8. Reineck,H. E. and Singh, I.B (1980). Depositional Sedimentary Environment, Spinger-Verlag, New York, 549p. 

 

9. Singh. A. and Bhardwaj, B.D. (1991). Textural Attributes, Depositional Processes and Heavy Mineral Study of the Ganga Sediments between 

Haedwar and Kachhla, Bull Ind Geol Assoc, Vol 24, No. 1, pp 41-54. 

 

IAETSD JOURNAL FOR ADVANCED RESEARCH IN APPLIED SCIENCES

VOLUME 5, ISSUE 3, MAR/2018

ISSN NO: 2394-8442

http://iaetsdjaras.org/497




