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Abstract
Because of many problems associated with traditional procedures for identifying sediment sources,

fingerprinting techniques, based on physical, chemical and organic properties of sediment and
source materials, are increasingly being used as a valuable and effective alternative approach to
assembling such information. In this method, a suitable composite (set) of diagnostic properties and
a multivariate mixing model are employed to estimate the relative contribution of sediment sources
to the sediments transported to basin outlet. In this study, using suitable composites of geochemical
elements, radionuclides, organic carbon, nitrogen and phosphorous, capable of discriminating
surface and subsurface erosions of the study basin, and a multivariate mixing model were used to
determine contributions of those erosion types to the sediment yield. The suitable composite
fingerprints (elements) were obtained using discriminant analysis. The study basin is Margan
watershed of Pouldasht, located in Makoo township, West Azarbaijan province. The suitable
composite fingerprints having capability to distinguish the above mentioned erosion types include
OC, Cr, *¥’Cs and P. Mean contributions from the two main erosion types, namely surface erosions
(sheet and rill erosions) and subsurface erosions (gully, channel and river bank erosions) were
estimated as 30.65% and 69.35% respectively. Low mean absolute errors (less than 13%) show high
degree of correspondence between measured and predicted properties. High model efficiencies
(greater than 0.99) confirm the goodness of fit of the mixing models. Also it is argued that
fingerprinting estimates for sediment sources are consistent with field observations. Although a
number of limitations must be recognized, the fingerprinting approach to source ascription has high
efficiency to determine relative importance of sediment sources (surface and subsurface erosions) in

the study basin.

Key words: Discriminant function analysis, Fingerprinting, Margan, Sediment sources, Topsoil and
subsoil erosions, Tracers
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0/312 48/95 0/02 0/025 5/05 Al
0/094 56/78 0/02 0/512 0/43 Be
0/067 74/91 0/01 0/620 0/25 Bi
0/245 2/12 0/47 0/134 2/25 Cd
0/698 72/66 0/01 0/169 1/89 Ce
0/119 45/55 0/02 0/040 4120 Co
0/130 12/86 0/08 0/001 10/55 Cr
0/575 4169 0/21 0/914 0/01 Cs
0/196 6/19 0/16 0/039 4127 Cu
0/361 105/81 0/01 0/031 4164 Fe
0/206 140/68 0/01 0/068 3/34 Ga
0/078 4/63 0/22 0/042 4/14 Ge
0/093 196/79 0/01 0/618 0/25 Hf
0/210 48120 0/02 0/057 3/64 In
0/553 95/02 0/01 0/199 1/65 La
0/260 13/20 0/08 0/000 18/71 Mn
0/221 133/17 0/01 0/055 3/69 Nb
0/305 38/47 0/03 0/399 0/71 Ni
0/175 8/71 0/11 0/004 8/08 Pb
0/040 5/48 0/18 0/646 0/21 Se
0/095 22/33 0/04 0/388 0/75 Sn
0/316 193/92 0/01 0/066 3/38 Ta
1 2173 0/37 0/439 0/60 Te
0/162 19/07 0/05 0/771 0/09 Th
0/305 47/54 0/02 0/000 13/60 Ti
0/129 16/41 0/06 0/949 0/00 Tl
0/252 58/63 0/02 0/054 3/72 \Y
0/172 11/50 0/09 0/442 0/59 W
0/334 16/33 0/06 0/235 1/41 Y
0/276 4/87 0/21 0/023 5/14 Zn
0/151 156/03 0/01 0/952 0/00 Zr
0/079 2/66 0/38 0/000 73/35 Bics
0/170 1/64 0/61 0/967 0/00 B2Th
0/038 4/94 0/20 0/000 17/07 N
0/096 6/53 0/15 0/000 49/53 ocC

0/040 1/95 0/51 0/000 21/34 P
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1/31 811 0/0005 2/60 ocC 1
1/21 89/6 0/0003 4121 Cr 2
1/15 89/6 0/0001 4193 ¥'Cs 3
1/04 94/3 0/000 5/43 P 4
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