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Summary 

 

Understanding the reservoir geology and sand continuity is of utmost importance in complex geological settings like Tapti-

Daman Field. Reservoir sands quickly die away from the borehole; at the same time seismic data offers limited help in such 

instance. Therefore, a high resolution sedimentary analysis was imperative to understand the sand dispersion in the area. 

This case study is focused on a detail sedimentary analysis from the integration of borehole image, openhole logs and 

cutting data; which gives a clear idea about the geological sub environments and its impact on production. 
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Introduction 

 

Tapti-Daman basin always poses immense challenge in 

terms sand continuity because of the complex geology 

present in the area. Seismic attributes alone is not able to 

solve the mystery. Poor core recovery adds more 

intricacy into the existing challenge. An alternative 

strategy was thus imperative to understand the sand 

dispersion in the field.          

 

This workflow aims at establishing the high-resolution, 

near-wellbore geological environment based on the 

sedimentary dip data derived from image logs using a 

new 2D visualization dip interpretation and modeling 

software. This dip and image log-based application can 

resolve the fine scale geological complexities, and it 

considerably reduces uncertainties in an existing 3D 

reservoir model to optimize development plan. 

 

Background Geology and Stratigraphy 

 

The Tapti-Daman block is a predominantly clastic sub-

basin in the Bombay Offshore basin. The block is located 

at the junction of the Cambay and the Narmada rifts. 

 
Figure 1: Study area Tapti-Daman Location (after Wandrey, 

2004) 

 

The basin is moderately well explored up to the 

Oligocene level. The Panna formation (Paleocene to 

Lower Eocene) is under explored especially in the deep 

basinal parts. Most of the discoveries are predominantly 

gas. The basin forms a broad syncline rising towards the 

north against the ENE-WSW trending marginal faults and 

in the east towards the NNW-SSE trending basin margin, 
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and in the south against the E-W trending Diu fault 

(Chakrabarti.K.M et al., 2005). The western limit of the 

Tapti-Daman block (Figure 1) is represented by the Diu 

arch. The block is dominated by the three major lows 

namely the Navsari, Purna and Daman lows that make up 

the Surat depression. The Tapti –Daman block consists of 

Tertiary clastics from Palaeocene to Recent. The 

depositional lows contain in excess of 4000m-6000m of 

sediments.  

 

The generalized stratigraphic column is shown in Figure. 

2. The Lower Oligocene is represented by the Mahuva 

Formation which can be subdivided into a lower shale 

unit and an upper unit with lenticular sands and thin 

limestone bands. This formation is a major target for 

exploration and a number of gas plays and occasionally 

oil bearing plays have been probed. The Upper Oligocene 

is represented by the Daman formation which has been 

deposited in a delta front environment.  This study is 

mainly focused in the Daman Formation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Generalized stratigraphy in Tapti-Daman Field (after 

Wandrey, 2004) 

 

Methodology and Results 

 

In this study, an integrated methodology was devised 

(Figure 3) to using the image log and openhole logs to 

derive a core like interpretation, which can be used to 

establish the high resolution sedimentary environment. 

Borehole image log and conventional open hole logs 

were analyzed and integrated at the same time.    

Interactive dip picking and geological feature 

classification was performed on the borehole image. No 

structural dip removal was required as structural dip 

amount was low (<5 deg) in this section. All the 

sedimentary dips were classified into two sections e.g. 

boundary dips (bed boundary, erosional surface and set 

boundary) and lamination dips (horizontal lamination, 

low angle sandstone and deformed beds); in order to 

define the sedimentary structures.  

 

 
Figure 3: Workflow 

 

More emphasize was given on the different type of cross 

beds within the sand; which a direct indicator of 

depositional environment. True stratigraphic thickness 

(TST) result and the relation between bed boundary and 

lamination was combined altogether; different 

combination reveals different sedimentary structure. 

Within the sand units’ 2-3 different type of cross 

beddings were identified; which is a direct indicator of 

paleo-transport direction. The derived sedimentary 

structure was combined with VShale to establish the broad 

sedimentary interpretation honoring the image texture 

(Figure 4).  
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Figure 4: Image Analysis result 

 

Openhole logs were used to compute the lithology for the 

section. For this particular study gamma ray (GR) and 

density logs were chosen to compute the lithology. Proper 

log normalization was done using a maximum and 

minimum value, prior to lithology calculation. A concrete 

2D model was established for lithology computation 

(Figure 5). Lithology model was calibrated with cutting 

results and nearby well core analysis results.  

 

Image analysis results were integrated with the lithofacies 

to get a proper facies description (Figure 6) which in turn 

has helped in determining the depositional environment.  

 

Subsequently, the lithofacies and image log derived 

facies were combined to establish different facies 

association. Different facies association led to 

understanding of different sub environments which along 

with the paleo-transport direction add ample clues in 

understanding sand dispersion away from the borehole 

wall. 

 

 

 
Figure 5: Lithology Model 

 

 
Figure 6: Facies description from Image Analysis and Litho 

Facies 

 

Five major sand units were identified in the drilled sections; 

namely Sand-A, Sand-B, Sand-C, Sand-D and Sand-E were 

identified in the Daman pay. Facies association suggests that 

the sequence has most probably deposited in continental 

depositional setting. Sand-A, Sand-B and Sand-C shows 

stacked point bar sequence (Figure 7 & 8; fining up), which 

starts with an erosional base followed by trough cross bed and  
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Figure 7: Depositional environment analysis of Sand A 

 

 
Figure 8: Depositional environment analysis of Sand B,C,D & 

E 

 

plane cross bed and ends with plane bedded sand and 

shale towards the top. Sand-E and Sand-F on the other 

hand shows point bar and crevasse splay sequence 

embedded in overbank fines (Figure 8).  

 

The different sand units shows varied paleocurrent 

pattern, which is evident from the paleocurrent plot. 

However, west to south west paleocurrent trend (Figure 7 

& 8) seem a common dominating trend.  

In reservoir development point of view and in terms of 

productivity Sand-A and Sand-B shows best reservoir 

development. However, extension of the sands needs to 

determine from multiwell study. In the initial testing this 

well has flown gas at the rate of 0.246MMSCMD from 

the Daman pay; multilayer testing needs to perform to 

understand the potential o the individual sand units.  

 

Conclusion 

 

Borehole image provides the detail idea about geological 

features present in the Daman Formation. 

 

Sedimentary dip modeling clearly reveals presence of 

different types of cross beds (trough, planar and 

tangential) in the formation; which has got significant 

implication in terms of sedimentary environment. 

 

 Lithofacies model provides an excellent control of 

different lithology distribution in the well; which was 

calibrated with the cutting results. 

 

Integration of image texture and lithofacies provides 

precise facies description. The integrated results were 

further used to understand the distribution of different 

sub-environments throughout the interval. 

 

Five major sand bodies in Daman Formation (Sand-A, 

Sand-B, Sand-C, Sand-D and Sand-E) were analyzed in 

detail to understand the reservoir quality. Sand-A, Sand-B 

and Sand-C shows thick stacked point bar sequence will 

very low finer clastic proportion. Sand-D and Sand-E on 

the other hand shows point bar and crevasse splay deposit 

embedded in overbank fines. Thus according to reservoir 

property and sand extension Sand-A and Sand-B is the 

best Candidate; however, multiwell study is required to 

validate the theory. 

 

From the paleocurrent trend west to south west direction 

seems the trend for sand-body elongation. 

 

The Daman pay shows initial testing shows Gas flow at 

the rate 0.246MMSCMD. However, multilayer testing is 

required to understand the potential of each sand unit. 
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