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Table 1 Main characteristics of gravel-sand transitions (modified from references [4-5])
fe%2 T S O/ AR B (GST R ) ﬂﬁﬁ”zﬂﬁm
B A I BT L Ok Tedi-Fly 31.0/0.2 140/150(10) 10710
IR Siret 5.0/0.3 566/578(12) 10%10°
Low Fraser 42.0/0.4 84/100.5(16.5) 0.048/0.005
Milk 12.3/0.3 165/180(15) —
North Saskatchewan 7.20.3 888/909(21) 0.035/0.019
JIEON South Saskatchewan 7.9/0.2 940/965(25) 10%/10?
Red Deer 37.4/0.3 524/549(25) 0.035/0.030
Sunwapta 8.2/0.3 21/22(1) 0.45/0.06
Beauty Creek 6.0/0.3 7.7/8.0(0.3) 0.40/0.005
Kinu 17.0/0.9 53/58(5) 0.15/0.08
Nagara 25.0/1.1 14/16(2) 0.05/0.02
HA Sho 27.0/1.8 19/24(5) 0.20/0.05
Kiso 37.0/0.6 19/20(1) 0.10/0.02
Watarase 28.0/0.7 20/22(2) 0.10/0.06
Allt Dubhaig 14.6/0.5 2.6/2.8(0.2) 0.22/0.02
PN Endrick 6.6/0.6 34/35(1) 0.016/0.003
Tulla 13.9/0.6 14.5/14.9(0.4) 0.30/0.04
Yk Bollin 7.4/1.1 26/35(9) —
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Fig.1

Sketch map of Allt Dubhaig (Scotland) gravel-sand transition (modified from Smith et al.")
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Fig.2  Variation of surface grain size and channel slope in

Allt Dubhaig (Scotland) (modified from Smith et al.")
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Table 2 Hydraulic characteristics before and after GST in Allt Dubhaig and down stream Fraser

(after Smith et al", Ferguson et al."®, Venditti et al."")

B WA GST [
HVE Sk /km 0~2.7 2.7~29 >2.9
Allt Dubhaig R
3K E % 2~0.3 0.22~0.02 <0.02
SRR Y IR 71/Pa 100~30~2 — —
b0z [y GST GST " HU A B (2
RK 160~102 102~100.5 100.5~48.5 48.5~0
WML D, /mm 16.1 10/0.3 0.428
SERAIAT AR U R /9% 4.286x107 1.03x107 1.03x107
Fraser . 876 694 792
SR EE m
(278~2 037) (375~1 353) (401~1 245)
SRR /m 2510 #515.7 18.6
SEXK I LU/ % 274.7%107 £40.92x107 0.608x107
SEEIBTYIN J)/Pa 38.9~56.8 12.8~13.5 10.3
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(b) Three possible causes of the abrupt size change (after Smith et al.")
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Overview of Research on Gravel-Sand Transition in Rivers

ZHA

NG YiQiu, HU XiuMian

School of Earth Sciences and Engineering, Nanjing University, Nanjing 210023, China

Abstract: As rivers develop from upstream mountainous areas to a broad plain, the transported materials gradually
become finer due to abrasion and sorting. However, once the particle size has been reduced to 10-20 mm (medium-
coarse pebbles) , it abruptly changes within a relatively short distance (a few channel widths) to the size of very
coarse sand (1-2 mm) ; that is, little or no material is present in the 2-10 mm range. This phenomenon is known as
gravel-sand transition (GST). The present study summarizes reported research on GST in rivers, and introduces its
basic behavior for typical rivers. Three possible GST mechanisms are then analyzed: the external hypothesis of grain
size change; the internal explanation of the 2-10 mm gap in grain size; and the processes that increase the mobility of
gravel and sand in GST. It also introduces the spatial universality of GST and river variation before and after GST, as
well as the stability of location of the phenomenon. The gravel-sand transition is highly significant in the contexts of
river evolution, sediment transport, flood risk management and sedimentary provenance analysis.

Key words: gravel-sand transition; river deposits; grain size; sedimentology; geomorphology



