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Abstract 

The sandstone in C22 sand layer of Jiyuan Oilfield in Ordos Basin is superimposed and has 
a complicated internal structure, so it has  influence on oilfield exploitation. In order to 
improve the producing degree of reserves, and to obtain a better production results, we 
carried out the single sand body research on the basis of the existing thin layer division and 
contrast. Through the vertical division of the thick sandstone and the identification of single 
channel morphology, we reproduced the shape of single sand body in the reservoir space 
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1. Introduction 

The F18 block is located in the northeastern part of the Jiyuan Oilfield. The C22 sands group of the 

Yanchang Formation is the target intervals of the oil and gas development in this block. From the 

point of  fine reservoir description, the heterogeneity of reservoirs is  due to the overlapping of 

multi-stage river channels, which has some effect on water flooding, and it also affect the utilization 

of reserves and the distribution of residual oil . Therefore, we need to describe the spatial form of the 

single sand body, and establish a more sophisticated sequence stratigraphic framework in order to 

analyze the reservoir seepage channel efficiently and improve the development effect. 

2. Single sand body vertical division 

2.1 Vertical identification of single sand bodies  

Single sand bodies mean that the sand bodies themselves are relatively continuous in the vertical and 

flat surfaces, and because of the different causes of their formation, the sand bodies are separated by 

mudstone or other non-permeable interlayers. In order to accurately identify the single sand body in 

the composite sand body, firstly the logging of the sand body should be identified by means of the 

logging curve of the core,then  the composite sand body of the wells which is without core should be 

splited reasonably according to the morphological characteristics of the logging curve. It is concluded 

that there are three kinds of vertical contact styles in the delta plains of the study area, which are 

separated type, overlap-type and overlay-type respectively. Each contact pattern has its typical 

logging response characteristics. 

2.1.1 separated sand body 

Isolated contact mode refers to the two vertical single sand from different periods  between the 

sandwich barrier, and they do not touch each other. In the later period of the rise of the lake, and the 

early decline of the lake, the recharge of the sediments is much smaller than that of the 

accommodating space, resulting in the obvious intermixing between the upper and lower sand bodies. 
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These clayy interlayers represent the short-term fine-grained material deposition during the peroid 

between the end of sedimentation to the beginning of the river sedimentation, which is the most 

important sign of vertical identification of two different periods of river sedimentation. However, 

because of the river bed topography, lateral hydrodynamic action and the role of river cutting, the mud 

layer is instable in the horizontal distribution. The logging characteristics of the muddy sandwich are 

mainly characterized by high natural gamma, high acoustic time difference, and low resistivity with 

expanding diameter (Fig. 1). 

2.1.2 Overlap-type sand body 

In the superimposed contact mode, the single sand bodies in two different periods are in contact with 

each other, but the single sand bodies formed in the latter period do not have obvious erosion  of the 

one formed in the former period. The superimposed sand bodies of this type are mainly in the middle 

and late stages of the rise of the lake, and also in the early and middle stages of the decline of the lake. 

Then  the capacity of the lake is still larger than that of the sediments, but the deposition intermittent 

effect is not obvious. It is shown that the sand bodies that have been deposited in the latter period do 

not have any damage to the one  that have been deposited in the previous period, then directly cover 

the upper sandbody. However, because of the different climatic conditions and sedimentary 

environment, the river in former and latter periods has significant differences in the source material, 

hydrodynamic intensity and so on, resulting in different particle size, sorting, reservoir physical 

properties in different sand body(Fig.2). This contact surface can be considered to indicate the 

interface of the physical mezzanine, the general surface of the micro-electrode curve, the natural 

potential curve is abnormal return. For the thickness of the muddy siltstone, with a certain degree of 

porosity, but the permeability of the extreme, it can be depleted very thin muddy sandwich. 
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Fig. 1 Muddy Intercalation    Fig. 2  Calcrete 

                                               

2.1.3 Overlay-type sand body 

Cascading  means that the single sand body formed in the later stage of the vertical phase has obvious 

erosion of the one formed in the previous period. The cascading  sandbody is not only mainly in the 

early and middle  stages of the raise of lake level,but also in the middle and late stages of the decline of 

the lake. Then accommodation space is less than the sediment supply flux, in addition to abundant 

source, river development, and hydrodynamic , the sand body of the early stage is damaged by the 

sand body in the late stage, resulting in a thick sand layer in the section. The sandwich is no longer 

present and can only be identified by the change of the characteristics of the logging curve. Influenced 

by river channel position and water flow, the degree of sand body cutting is not uniform. In cascading  

area of the two sand bodies,   the separatrice of two sets of single sand layers  is not obvious. The 

natural potential and the natural gamma curve of  sand body in early stage are not complete. For 

example, the F18-64 well is located in the main body of the river, and the sand body of late stage is cut 

down deeply. The early sand body is only partially reserved at the bottom.  Feng 8-015 well is on the 

edge of the river, where the effect of the flow weakened and the cascading degree of sandbody was 

reduced, then the two sets of sand bodies were separated (Fig. 3). 
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Fig. 3 The division of the composite sand body 

2.2 Single sand layer division result  

Based on the above principles, we divide the C2 reservoir into six single sand layers, among which the 

four single sand layers in the upper part are developed in the whole work area, and the adjacent 

reservoir area is the main reserve ; The lower two single sand layer development scale is relatively 

limited, and because of the lower part of the reservoir and the long distance from the perforation 

interval, water saturation is low(Fig. 4). 

 
Fig. 4 Sand body development period of F18 Block 

3. The plane identification mark of a single river 

The river channel sand body with large area connected in the study area is formed by stacking or 

lateral migration of different sandstones. Therefore, it is the key to characterize the continuity of the 

channel sandstone reservoirs by accurately identifying the developmental form of each channel and its 

extension scale. The horizontal contrast of the sand body is mainly based on the fine stratigraphic 

framework. Through the analysis and summary , the identifying mark of the stud y area of a single 

channel boundary  are the following 6 kinds: 

3.1 Logging curve shape. 

If the two adjacent wells are in the same channel, their hydrodynamic and paleo-terrain are basically 

the same, so their logging curves are highly similar. In other words, if there is a large variation in 

curvature of the channel between the two wells and is traceable within a certain range, they are likely 

to be in different river units(Fig. 5) 

3.2 The plane identification mark of a single river. 

The full  sedimentary thickness in the river reflects the extent of the whole river, and its top surface 

reflects the flooding. Due to the  sedimentary paleo-terrain, sedimentary energy and the diversion of 

the river channel (or the difference of the waste time), there will be significant differences in the top 
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horizons of different river sand bodies in the same origin. In other words, sediments in the same river, 

their tops should be equidistant and parallel to the standard layer and the distance from top to the 

standard layer is approximately equal. If there are elevation differences between the two sand bodies, 

they can be used to mark the boundaries of two single channel sand bodies (Fig. 6). 

  
Fig. 5  Identification of Logging Curve Fig. 6  The difference of the height of the sand body 

 

3.3 The plane identification mark of a single river. 

At the fork of any river, there are the gulf of the distributary watercourse, along the river on the 

vertical distribution of discontinuous the gulf of the distributary watercourse,  it is a sign of two 

different river boundary, may represent the boundary of two different single channel(Fig. 7). 

3.4 The plane identification mark of a single river. 

The same river sedimentary sand body, is usually thick in the middle, thin on both sides, and its 

physical properties gradually becomes poor from center to edge. If there are  "thick - thin - thick" 

characteristics, it is possible to have different boundary of single channel (Fig. 8). 

  

Fig. 7  Discontinuous sand bodies 
Fig. 8  Variation of thickness of sand bodies in 

different river channels 

4. Spatial Characteristics of Sandbody  

4.1 The Plane Characteristics of Deposition Microfacies. 

According to  above-mentioned  method, a single channel identification is carried out for four main 

sediments of Feng 18 block. In the vertical direction, the identification of the single channel sand is 

carried out according to the well profile. In the plane deposition facies diagram, the combination of 

the single channel is carried out according to the similarity principle(Fig. 9). It shows that the braided 

river sediments are distributed on both sides of the work area, and the river boundary is clear. We can 

identify 2-3 single channel sand bodies in the main channel. However, in the centre of the work area, 

sand bodies are completely stacked contiguous and braided, single channel boundary extension 

distance is short. A single river boundary is difficult to distinguish and there is little single river which 

is extended remotely and isolated. 
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Fig. 9 Sedimentary microfacies of F18 Block 

4.2 Section feature. 

According to the above-mentioned pattern of identifying two sorts of single sand body  vertically and 

horizontally, the spatial development of single sand layer is carried out on the basis of each section. 

Through the cross-section of the two sources, it can be seen that the single sand body in the vertical 

development has different amount and different thickness, which is the performance of a typical 

layered lithologic reservoir characteristics. In the middle of well section, the area where the quantity 

of the sand body is reduced and the thickness become thinner, is the  middle of the two main channel. 

It can be seen that in the middle of the study area, the transverse intersections of the two main river 

channels are not very frequent, so the reservoir is poor in the area(Fig. 10). 

 

Fig. 10 Characteristics of the sandbody 's profile 
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Taking the section of the source area as an example, the sand body in the western main channel area is 

stable and the thickness change is small. It can be seen that the overall transformation of the main 

channel area is not large. In the eastern main channel, the sand body is unstable and reflects the 

beginning of the middle and the end of the river channel, and the direction and swing range of the river 

channel are larger (Fig. 11). 

 

Fig. 11. Characteristics of the sandbody 's profile 

5. Conclusion 

Based on the deeply dissection of the well bore in the study area, we summarized three kinds of the 

vertical overlapping pattern of single sand bodies and six boundary recognition mark of  single 

channel sand bodies. Division. From the plan, the source is mainly from the North East and North 

West, where cross-channel intersection is frequent and sand bodies stack contiguous. In the middle of 

the work area, the intersecting of the two main river channels is not very frequent, so the reservoir is 

poor in the area. In the western main channel area, the sand body is stable and the change of thickness 

is small. In the eastern main channel, the development of sand body is not stable, the direction of the 

river changes significantly, swing range of the river is large. 
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