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Abstract	

There	is	a	commonly	held	view	that	fan‐delta	plains	contain	intra‐channels	composed	of	
coarse‐grained	 deposits	 and	 inter‐channels	 composed	 of	 fine‐grained	 deposits.	
Moreover,	 it	 is	 thought	 that	 fan‐delta	 plains	 are	 dominated	 by	 channels,	 with	
subaqueous	channels	in	the	fan‐delta	front.	This	paper	reviews	these	ideas	through	an	
investigation	involving	the	sedimentological	characterization	of	a	fan	delta,	detailing	a	
comprehensive	 analysis	 of	 a	 modern	 and	 an	 ancient	 depositional	 system	 using	 a	
subsurface	 dataset	 of	 the	 Lower	 Triassic	 Baikouquan	 Formation	 in	 the	Mabei	 area,	
Junggar	 Basin,	 and	 a	 flume	 tank	 experiment.	 The	 analysis	 reveals	 that	 fan	 delta	
deposition	 and	 construction	 is	 dominant	 in	 flood	 periods,	 whereas	 erosion	 and	
reworking	of	the	plain	is	dominant	in	periods	of	low	flow.	Sheet	flow	sediments	occupy	
the	major	portion	of	the	fan‐delta	plain.	Meanwhile,	braided	channels	are	typical	of	low‐
flow	 conditions.	 Both	 inter‐channels	 and	 intra‐channels	 are	 coarse‐grained;	 fine‐
grained	sediments,	i.e.,	clay	and	silt,	are	mostly	distributed	in	the	outer‐fan.	Fan‐delta	
front	sediments	are	sheet‐shaped	along	the	shoreline,	modified	from	the	sheet	flow	of	
the	 fan‐delta	 plain.	 There	 are	 no	 subaqueous	 channels	 in	 the	 fan‐delta	 front.	 A	
comprehensive	model	of	 the	 fan	delta	 in	 the	study	area	has	been	constructed,	which	
includes	eight	depositional	types	and	microfacies.	These	have	been	recognized	on	the	
bases	of	 color,	 rock	 texture,	 sedimentary	 structure,	 transporting	medium,	 lithofacies	
association,	 distribution,	 and	 well	 log	 response.	 These	 findings	 suggest	 that	 many	
presumptions	can	be	verified	by	 this	comprehensive	analysis,	providing	a	 significant	
contribution	to	reservoir	prediction	and	reservoir	architecture	of	fan	deltas.	
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1. Introduction	

Holmes (1965) first defined the fan delta as an alluvial fan that has prograded from an adjacent 
highland into a standing body of water; either a lake or sea [1-2]. According to published 
literature, most fan deltas occur in tectonically active areas such as rift basins, pull-apart basins, 
and back-arc basins having coarse-grained clastic particles near the source [3-6]. However, a 
pronounced description of the depositional model, classification of facies, and an 
understanding of the energy conditions responsible for sediment distribution and the origin of 
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brown mudstone in the fan delta are lacking. Some investigations have mechanically applied 
the depositional model of the river delta to the depositional model of the fan delta; in one 
example, the subaqueous channel of the river delta, ten kilometers long, was thought to be 
analogous to the fan delta, and so it was inferred that the inter-channels and intra-channels of 
the fan-delta plain have coarse-grained and fine-grained deposits, respectively [7-9]. 

2. Methods	and	Materials	

Considering the origin of the fan delta and alluvial fan, an alluvial fan was chosen for the analysis 
of the sedimentary characteristics of the fan-delta plain [10-11]. The fan-delta plain has the 
same sedimentary characteristics as the alluvial fan [12-13]. It is therefore reasonable to 
consider an alluvial fan in the analysis of the sedimentary characteristics of a fan-delta plain. 
The alluvial fan used in this study is located in the southern Junggar Basin, northwestern China, 
with its source lying north of the Tianshan Mountains. The Baiyang River transports high 
volumes of sediments from the Tianshan Mountains, forming the Baiyang River alluvial fan. The 
gradient of the Baiyang River alluvial fan is approximately 7° and covers an area of 
approximately 50 km2. 
This alluvial fan was delineated with eight survey lines comprising five parallel and three 
transverse lines along the source direction. Sediment characteristics and geomorphological 
parameters were acquired along these survey lines. 

3. Results	

Observation point Nos. 1–5 are located in the mountain pass of the Baiyang River, as part of the 
proximal fan. The proximal fan consists of two depositional units: the main channel and the 
conglomerate overbank.  
Due to the down-cutting of the channel, the main channel is lower than the conglomerate 
overbank in terms of geomorphology. The main channel is about 20 meters wide, and consists 
of granules, pebbles, cobbles, and boulders without clay. The conglomerate overbank, the 
relative highland along the side of the main channel, is dominated by ungraded, poorly-sorted, 
and matrix-supported granule-boulder conglomerates. 
Observation point Nos. 6–10 are located in the mid-fan. The mid-fan consists of two 
depositional units: the braided channels and the conglomerate overbank.  
The channel begins bifurcated, and the depth of down-cutting in the mid-fan is smaller than the 
depth of down-cutting in the proximal fan. The width of the braided channels in the mid-fan is 
approximately 50 meters, which is wider than the channel of the proximal fan. The braided 
channels are dominated by pebbles and cobbles. The conglomerate overbank, the relative 
highland along the main channel’s side, is dominated by ungraded, poorly sorted, matrix-
supported granule-cobble conglomerate. It is similar to the conglomerate overbank of the 
proximal fan, but the size of sediments obviously is smaller. 
Observation point Nos. 11–14 are located in the distal fan. The distal fan consists of two 
depositional units, the braided channels and the conglomerate overbank.  
The channel divides into many branches, while the depth of down-cutting in the distal fan is 
smaller than the mid-fan. The width of the braided channels in the distal fan is approximately 
70 meters. The braided channels are dominated by well-sorted and rounded cobble. The 
conglomerate overbank is dominated by ungraded, poorly-sorted granule-pebble 
conglomerates. 
The depositional model of the Baiyang River alluvial fan has been established through the 
measurement of each observation point. The alluvial fan is divided into braided channels and 
the conglomerate overbank. The braided channels are dominated by well-sorted, clast-
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supported conglomerates. The larger the distance between the braided channels and the 
mountain pass, the finer the size of the sediments, the wider the braided channels, and the 
smaller the down-cutting of channels. The conglomerate overbank is dominated by poorly 
sorted, matrix- or clast-supported conglomerates, which mostly occupy the major portion of 
the fan-delta plain. The larger the distance between the conglomerate and the mountain pass, 
the finer the size of the sediments. These characteristics are observed in the two sections, A-A’ 
and B-B’. Most of the fan is dominated by the sediments of the overbank, as the size of the 
sediments get finer from source to sink, and the channel widens and shallows with depth from 
source to sink. 

4. Conclusion	

(1) Deposition and construction of fan deltas are dominant in flood periods, whereas erosion 
and reworking are dominant in periods of low flow. Braided channels are characteristic of low-
flow conditions. Sheet flow sediments mostly occupy the major portion of the fan-delta plain. 
Both inter-channel and intra-channel sediments are coarse-grained, whereas the fine-grained 
sediments, i.e., clay and silt, are mostly distributed in the outer-fan. 
(2) There are no subaqueous channels in the fan-delta front. The sediments of the fan delta 
front are sheet-shaped along the shoreline, modified by the sheet flow of the fan-delta plain. 
(3) A comprehensive model of the fan delta in the study area, including eight depositional types 
and microfacies, has been constructed. These have been recognized on the basis of color, rock 
texture, sedimentary structure, transporting medium, lithofacies association, distribution, and 
well log response. 
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