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1-Composite fingerprints
2-Fallout Radionuclides
3-Cosmogenic Radionuclides
4-Markov Chain Monte Carlo
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5- Open source
6- Sediment Fingerprinting Tool
7- Cropland
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9- Inductively Coupled Plasma Optical Emission Spectrometer

10- Conservative tracers

11- Range test

12- Discriminant function analysis
13- Optimum fingerprints

14- Wilks lambda

15-Mixing model

16- Solver
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17- Non-conservative tracers

<

ATk
@ 3



D alblxe b,y (oLl (gl aild (y905] ks -) Jour

Cr Co Ce Ca Be Ba Al <bs,
£ vio vY \ile -va Vs vy Jslo e
AR Y Ya 'Y \IY YA YIY JiyRes
¥5 vIY 2 Y -16Y 150 ¥ Jslos e
VA Ve YY VF < IAA YA oIy Sl
Ga Fe Eu Er Dy Cu Cs b,
VIt VA Q4 \VIY YIY ofe e v Sla> &
\PIY o \ Y/A \AN LRI 4 S las
) \ <IN i ¥ “fe e YIY Jslo> Ny
AR Y <IAD \IY \A% ofe-Y A SSlas
Li K La In Ho Hf Gd obs,
/0 - IFY V210 AN - 17y \IY Sl F o)
O Y/f Yy <IV¥ <120 Ay AA JiyRes
VV/F \ A <IFY <[54 [-¥ VIA Jslo e
Y Vb Yy AR <INY LA YIv Sl
Nd Nb Na Mo Mn Mg Lu b,
Y YV \ \1id MYy -/ <\ Sla> &
4 \Y ) YA VY YN AR SSlas
% Y/ VI \A a5 \ IV Jslo> "y
41 \4 YIY OIY IRRA \/4 <I\A JiyRes
Sm Sc Rb Pr Pb P Ni obs,
YIY WA Y#IV </A \tid LR Y Sl F o)
¥10 VY AR YIY YY/IY LIRN V7Y JiRes
YIY v Ya)v YA Nig “foY ¥ Jslos Ny
YIY ). [N A 'Y </ \Al Sl
Tm Ti Th Te Tb Sr Sn obs,
[+A At \tid +/-Q A V¥4 \1Al Jsla> &
<Y AR V¥ AAY -104 10 ARVAS Slas
o <Y /0 oI+ A “IY\ YAY ¥V Jslo .
<\Y AR \ A An Yo /Y JiyRes
Zr Zn Yb Y W A% U obs,
Yy Yo \1Al ARIA% Q4 \td Y/¥ Jla> aie
#YIf va \IA \VIf a \YY A7As Jires
YA 8% \IY \YIE \ A \iig Jslo> Ny
\al oy \/f VEIO \tid \i4d Yy SSlas

YY 5 (a2 oo LS 7.0 3550 Gyl g ) 9yl
Al Be Cr Cu Dy Er Eu Fe Ga .Gd. oLos,
La K .Li Lu Mg Na Nb Ni Pb .Pr Rb Sc.
<bUls 2! Zr sSm Sn . Tb .Th Tm .U V.Y Zn

i oo lid (gl xe A0 515 05 gl

5 6l g, S abiblone é slacls, olulid 5l
pBapls DFA § Ludls J5ug S g0l Jolods (pal> o
Al a8 S lobs, 5l angs =S 5 elwlis sl y
4 was o Gl 1y Gudlls JSug S g3l @l ¥ Jgu
sl aid wials 903l 5l (69— Sbs, YA s ]

AT
@ 9

O




gy il S 50 oL sadgl (Ulg (w2 Sl rdlg By S (39031 i - ¥ Jgu

el s S g5 orlls S S (9051
& loline S a e <bs, &, ol U @ b,
e V424 Nb ey VEIVY Al
ees” Va/of8 Ni TP Yive Ba
[ooy" Ve[ A Pb el VAIEA Be
e YA Pr van f/4 Ce
[-¥Y AIAY Rb e VY/EF Cr
ee YA Sc ee YE/YY Cu
[oo¥" WAE Sm ey \YIFY Dy
. VY-8 Sn ey VEIEA Er
of+Y™ FIF0 Sr g Ve Eu
/o9 1V /0F Tb ee T Yy Fe
e ya/ay Th e VA/D Ga
e VYIVE Tm e YYI0f Gd
ees” YY/YA U N e \ISY Hf
e YENY v I FOA™ /58 Ho
NN v/$4 w e YV/FA La
ey AA Y foon™ \YIAD K
<I1VA™ B/A Yb e VYIYY Li
ee Y./ev Zn ee YY/YY Lu
. YY/AN Zr ey VOIAD Mg
ee Y IAY Na

TR 515 50 syl e FELAD 15 50 glo e * 045 l0 e (goaimoyLis NS

033l b wlie SLS& sl laobs) blg (owyp 5l e
Al 50 50 (9051 (lilandS Glacbs ) (el SISy S
S b S ey el aels DFA (051 (imy bl 90
Cu Th Cbs, cae (¥ Jso2) o35l 0l s b
slobs, olsie s o5 cin s Fe Be Al La Mg
b Y GeSlas gl nl o s Sl ange

e slog S SIS (sl p 1) e slacls; & (Ll
Bl SIS g (i ol sl (05 oo D]
Sle » dige slachs, g b 48,5 DFA (551 5o
OhSen 5 5J1) wb Sl Y Sl (5lwareS
B PPN ey oSy o e ol b (144Y

Oy gl /- FY




gy alo SUSE gl duty GLOLS ) Gl gl p5 & o5 DFA (450531 51 Jolo> guli - Jgusr

leeY S
sig o Lol Joe @ 0as 3y b, ol
ees S JFYY Cu \
e Niddd Th Y
e <NOA Be Y
feen SINVA Al f
e /.98 La o
e <o YA Mg &
e LSy Fe Y
i ol Gly Sl (Sisn gcls ) (bl glel pgd sal>yo 50 LS b 4w F Jgax ik 5

gy DR g VF AV 4l e SWSE gly (o 4 o5 DFA y505)

LB 4elE DFA OP}T 31 ool Cawoay P pis sl gaods -F Jguo

JETHL R OOV RS IRV ol ylg duo o Eigenvalue &b
-IAY £YI\ £Y/\ YIVY |
BA%d AQJY YVIY V¥ A\
164 Voo RN QNN Y

o SFFlY
e @ s HmapSH
® Hgee
® gl
Mooy Ja 5 e
® e
3—
[ o L
2 P ® LS @
o e ®
207 .
@ 4 @ F 4
°
-
°
_G—
1 1 T T T
6 0o - 3 6
Jsl &b

.Plfdgﬁlf DFA U"")T 3990 9 Jol galgd 31 eolisiwl b guwy gubio S - ¥ STl




RPN

50,99 sloa s 5l oo b aiils  gladiges 51 /N - -
sl g g ¢ mgae o gSl (6l y50 g (55,5158
Slodigas I AYD a5 5 sbas wiloads (gomails i joa
ol 4l 1y sddiges b (55 5155 aie jo culguianlb
8 g Ol yls (Gligied (st 5 mgee ol ||

Lol oais plol p3as Caand (] o mlie S8

Jol @l 5l oo aislu dadiges SauSly jlaed ¥V ISl
8o amd o i |y plFasels DFA 3 3T 15 090
ol bl el ool ools Lz B Jguz ;0 (5,18 paigal
50,90 Sy ) aie ¥ 5l ladiges ZAB/D a5 025 o
$ly93 Slwg—w; Jold SSgje—w (9o 5 555155
il ()3 Gsdll 5 Ggee (e G gS!

9\” A- ‘VA‘VJLMBQJS..\?&JG))H‘OM

(5310 paigad CBS g Cguy Zalie lisio (Srog S ;0 gl Cuyguis (S —0 Jeu

og )5 50 Cugds (s i

S olass ol g g ~omsSd! 55l &
Y f f v¥ SA5S olaws
| | Orgen = rgSll
Y Y g
A A owsdl
Voo VY10 VY10 Yo SPlsS WS
Ve | Omrgee = sl
Voo Voo Cywgee
Yoo Voo U’“’ﬁ“'”‘

Lo o sloaislu SIVA V0 OV e Cguy slrdiged gl olge
(S ¢ S g« Siwdle Jolls aS pgae 4
(o)ls 5 e sloifl) Ken Sy o oK g
Slge el diges as 'l sy Slol ain 5 393 oo (ol
9 ) Sibs 5 Baas a5 (55155 (50,95 4 gy
5 (200 Saitei g xdipe 5 Sy laaiSSlbg 5
sl VW gy sigas gl Lol penio g5 Gl s yol

=5 5 Joo jleoliiwl b gy ol (gusapiow
T USE 50 Cogmy saiged Vo sl molie (gbpp—w
Clacgu, aS aas o lis mls .ol ool ools s
S b ol yan Ko dnle Lol a5 gl
Slga 7V e v sl MK IS M G pelais o jhg>
WS Y 510 AF Y ) A0 Gy, slawises ol
el e g YA g VE Y sladises sl g &S oo

18- Polymictic
19- Mudstone

@

(o)

&

00 = &
AT Y

&



Sguy (543903 Yo sl guy gan sl (S0 dmslio (st —F JS

ol Grgen g Cywgan psSdl (65353155 cpwsilly slaasly (oias L s S 0B 9 0,8 e ool STk

LT 51 olgssd s )lsl slasbgy sl yo a5 Sixe Sl
g5l 5100,5,35 Clbo, YA o 5l e 0,5 oola il
5230,5 38 g g5 g0l 5l obo, TV ca il
Eio oy )T 5l ladiges ZADID 5 ol Sl aigy b,
La 55 ange slocbs, o 5l o i gonail i joa
Dg oo didls S ol polic gz aS al Ol g
S8 4o ol cpl oy collB gonms ylis abl oyl
—lin sl Il GlaS 5 (S ol polie ool mlis
2l sl 58 5 g oo atudls Lice sLwlis sl
L4 b lacogw, Lice Lo,y sl poanlid jebay
gy g JED! So5lsa slaanTd o 1,5 wil eods ai8 )5

G5 i g Sy
Bl o (il ooS g (2Llid 6l gl nl 5o
Jolo S 50 oadpiids Glacge, 5 oo slea—ule
3ol 00 sl (Sl 55 50 (82 jsul (2,5 50
gy giboe SS (6l s 5 ool (6,00 SSl
Sloogas (o) 6l anels Ggail Jolds (s lel (9051 ans
olls s ,S d(lacls,) (g aladlore o g (55 alidlona
DFA 5 (ple SSi5 50 Lacbs) 2l ()2 1)
oyt plsis 4 atge glacbs, Sl 1) pBapls
B Cgm) lis Gape— 12 (o5 5 Je 4 6999
Ca Co s dn glacbs, a5 ols las mls ol a5
il oo 'S akiblxe e Ti g Mn Mo Nd P .Te

20- Non-conservative tracers

AT
@ 9

O




s O Sl 3blie Goy ) 5 Gugs)l pble 551,
Soiler jlaule gailocis o jisw aS wisls ylid g Wo S
Babos gl b aS Wgd o 48,5 Ll ] o lecKwanls
S (1) ST 5 G gl 0 s , 5l
2l slaliasS 5l lee 0 Wahiba slaawls a5 sls
aiols las (F210) oL Ken 5 laals 008 oo Lo
ble ;o laSwawle Sojlsa 5l Toshla glaa_wls a5
Sl ed 5o ol bt b a8 5,8 e Losie Bl b
SbaS s o plois Olagod cpl bt o IS b 4y o )ls
slowslo 5l b gble 4 (give slaailssg; o,
21 dwle sbaas 5 358 oo el CewsVL  Siwanls
2 y3lse 997 4 Cusomly bl

s sl slaanls sload LS5 IS sboa,
ool clad 51 Sl (ol Se Jolgms 5 029 9 595
ool gl Aol e o oyl LSCis 5 el oYU
o590 ¢ o o, bl a5 L] 5l el Cwo¥b 4o Slge
Ol b saxie o (Slap gl Sl (b el 5o
ol sl s el Al o la_wle &8 > g0 ls (g0l
arol> g oo adhain jo by g cleixl i goladl
al> o dgl el aie g cpl Ho Ul soponal ST aa LS
ol ils py blie slulis (ool islu 3 L ablie oy
263k Gl 0355 e sln eorlpbe (Ve ¥ (2D
Ol ol lg j0 ohga alie 3blio plu g ddlaie oyl
Shlis lolid 5 ConsVl Byt 35l 4 A58 il
sloas clice o 5l o ol lagy | ol g gy Wge
Ol ,d il slice g8 oo ccewaYb bl o d>Llo
2,5 oS 1) (pawle sloas) ol

Jely adhie ol jo pawle glaas oS ) (o e
(Prosopis juliflora) jew saiss 5l eoliiwl g ot
A5l o 4365l Lo 50 @ o LA e
sly 455 (n poglhe wadslul ibs g6 plgs 5 0y
b ST sl Sl g sy slrasle uis o ool
P9 5 B et Sl aars b (V) Glie
le}Lw 6L®ML0 o) d]al.m b_aL»L.M: 6‘)‘.‘ L;)Liida_.i.ii‘
]l Sl aie cpl o Sladllas g el ooz 5158
doogm, e (ololid 6l o9y cnl 5l 99 o0 Sleiin
ol slarsul 5l ails s ) g gdae dlge il 5 6 S gl
g odliinl )9S pgix Jlg 0 (2l el 4

008 el Lol gt sl slogms, S sobon
GXgod A Sl e Slgo cog) G503 VP (5l Slge
OSilea 09y gas ) diged S5 (sl (5553155 Slge g g,
s e oz sl oS5 ot b oSl s
ool 5 (rsee (o sl o 5 1S slos—)
5 o2 oS tale o Jo s Jols gea S
sladigel j| Sigep 5o Sal g o8 S 5L Y Jois
ple b Sl el 45 09 09290 Sl 5 &5 ]
Jolse e p3 1, oyl g 098 oo ol p @y (wlas 23
sleaisle 5l goly colun B,k 5lauS oo Lads cansla )8
JoS25 (o) sl ailaie )3 (655155 (50599 4 boga pe
‘535.2_’?-&.9.“..5)690)'3} £5>5)>Jza)odfﬁu_.»| 00—
5 ol gawble sladiges jo I sojlasl aS T 5
l.go).S‘_go)‘l_N QjL&SgCA_J Oﬁjsﬁ“a’ sy (09w
s el 5,318 slaile jlea s (5 pslaen slaaises
Sladiges sl Com) ddss 50 s MBS gite (pl &S
MLQ J.chb E—= u.)‘ e g.i_..qu 9 LS'OJ""JM
GOALS A (5 ool &ils sy 392 ,blsa lagyT ol
DL 4 63k (2o sk 5 Sl (25 sy, 4 0o
Jol 5 BaeS i 5o 45 WS o Jitio o355
u.JLnﬁ 9 L.u.).) C‘B.A‘ La O‘).Q.Q ng.)?.u) \35.....»‘50 u.a_....ucb l_.v.).)
A Coledy 9 06l co Sl (Sl Caos 4y (G005, 3>
2 @b slaanigs Sblsie glp oloosdoss aalys
oS wols yLas g 03,5 eolitul ond @6 N allS g059>
O B YA) awle gailocil o ol)d Slendss Sluogas
ooy & bgrye sy (8 slocse 51 (09,5
bl 5l boas 45 gd o 48,5 Sailsag, 5 | SL
ot ol gl b a4l opl w8 e Lt SbiwaeS
yolie Jolis olon—ig5 Slogas (Y2))) oK
alocs o g aloy, gleawle ClweS olic 5 S 0U

21- Qaidam

22- Pluvial sediment
23- Ordos

24- Hajar

@

ATk
@ 3



Akbariyan M, Biniaz M. 2011. Evaluation of
plant species used in wind erosion control
(case study: Jask city, Homozgan province).
Environmental Erosion Researches. 2: 29-42.

Barthod LRM, Liu K, Lobb DA, Owens PN,
Martinez-Carreras N, Koiter AJ, Petticrew
EL, McCullough GK, Liu C, Gaspar L. 2015.
Selecting color-based tracers and classifying
sediment sources in the assessment of
sediment dynamics using sediment source
fingerprinting. Journal of Environmental
Quality. 44: 1605-1616.

Castro JWA, Malta JV, Miguel LLAJ, Cabral
CL, Passemilio AB. 2017. Chronological
reconstruction of eolianites and transversal
mobile dunes of northwest coast of Ceara
State — Brazil, in the last 3000 cal yrs BP.
Aeolian Research. 28: 51-57.

Carranza-Edwards A, Kasper-Zubillaga JJ,
Martinez-Serrano RG, Cabrera-Ramirez M,
Hoz LR, Mendieta MAA, Marquez-Garcia
AZ, Cruz RLS. 2018. Provenance inferred
through modern beach sands from the Gulf
of Tehuantepec, Mexico. Geological Journal.
54(1):1-12.

Chen F, Fang N, Shi Z. 2016. Using biomarkers
as fi ngerprint properties to identify sediment
sources in a small catchment. Science of the
Total Environment, 557-558: 123—133.

Collins AL, Walling DE, Leeks GJL. 1997.
Fingerprinting the origin of fluvial suspended
sediment in larger river basins: combining
assessment of spatial provenance and source
type. Geografiska Annaler. 79: 239-254.

Collins AL, Walling DE. 2002. Selecting
fingerprint properties for discriminating
potential suspended sediment sources in river
basins. Journal of Hydrology. 261: 218-244.

Collins AL, Walling DE. 2004. Documenting

&l w50
catchment suspended sediment sources:
problems, approaches and prospects.

Progress in Physical Geography: Earth and
Environment. 28: 159-196.

Collins AL, Walling DE, Stroud RW, Robson
M, Peet LM. 2010. Assessing damaged road
verges as a suspended sediment source in the
Hampshire Avon Catchment, southern United
Kingdom. Hydrological Processes. 24 (9):
1106-1122.

Dolat Kurdestani M, Gholami H, Ahmadi
J, Walling D, Fathabadi A. 2018a.
Apportionment sources of sand dune sediment
using two mixing models used to sediment
fingerprinting (Case study: Jazmurian region,
south of Kerman province). Journal of
Quantitative Geomorphological Researches.
6(3): 1-14. (In Persian).

Dolat Kurdestani M, Gholami H, Ahmadi J,
Walling D. Fathabadi, A. 2018b. Quantifying
source contributions of Aeolian sediments

Monte  Carlo-fingerprinting

framework (Case Study: Jazmurian sand

using a

dunes, South of Kerman province). Journal of
Earth Science Researches. 9(33): 14-29. (In
Persian).

DuS,WuY, Tan L. 2018. Geochemical evidence
for the provenance of aeolian deposits in
the Qaidam Basin, Tibetan Plateau. Aeolian
Research. 32: 60-70.

Eberl DD. 2004. Quantitative mineralogy
of the Yukon River system: changes with
reach and season, and determining sediment
provenance. American Mineralogist. 89:
1784-1794.

Ekhtesasi MR. 1995. Provenancing of sand
dunes in the Yazd-Ardekan. Research Institute
of Forests and Rangelands. 308 p.

Everard M, Jones L, Watts B. 2010. Have we

AT
@ 9

@




neglected the societal importance of sand
dunes? An ecosystem services perspective.
Aquat. Conserv: Marine Freshwater Ecosyst.
20: 476-487.

Geological Survey and Mineral Exploration of
Iran. Unknown date. Geological Map of Iran.

Gholami H, Feiznia S, Ahmadi J, Ahmadi H,
Nazari Samani AA, Nohegar A. 2015a. The
contribution of different Geomorphologic
Facies in sand dunes sediments supply using
sediments tracing (case study: Ashkzar sand
dunes). Desert Management. 4: 31-42. (In
Persian).

Gholami H, Mehrdadi MR, Fathababdi A. 2018.
Quantify uncertainty associate with source
contribution of Aeolian sediments using
Fingerprinting-GLUE approach. 4™ National
Conference on Wind Erosion and Dust
Storms, Iran, Yazd, 7-8 March. (In Persian).

Gholami H, Middleton N, NazariSamani AA,
Wasson R. 2017a. Determining contribution
of sand dune potential sources using
radionuclides, trace and major elements in
central Iran. Arabian Journal of Geoscience.
10(163): 1-9.

Gholami H, Taheri Moghadam E, Najafi Ghiri
M, Mahdavi R. 2015b. Determination of land
uses contribution to production of sand dune
sediments using fingerprinting approach (Case
study: Negar Erg, Bardsir, Kerman province).
Quarterly Journal of Environmental Erosion
Research. 5:2(18): 46-54. (In Persian).

Gholami H, Telfer MW, Blake WH, Fathabadi
A. 2017. Aeolian sediment fingerprinting
using a Bayesian mixing model. Earth Surf.
Process. Landforms. 42: 2365-2376.

Hamadn MA, Refaat AA, Anwar EA, Shallaly
NA. 2015. Source of the acolian dune sand
of Toshka area, southeastern Western Desert,
Egypt. Aeolian Research. 17: 275-289.

Koiter AJ, Owens PN, Petticrew EL, Lobb DA.
2018. Assessment of particle size and organic
matter correction factors in sediment source
fingerprinting investigations: An example
of two contrasting watersheds in Canada.
Geoderma. 325: 195-207.

LiuBL, NiuQH, QulJ,ZuRP.2016. Quantifying
the provenance of aeolian sediments using
multiple composite fingerprints.
Research. 22: 117-122.

Martinez-Carreras N, Udelhoven T, Krein A,
Gallart F, Iffly JF, Ziebel J, Walling DE. 2010.
The use of sediment colour measured by
diffuse reflectance spectrometry to determine
sediment sources: Application to the Attert
River Catchment (Luxembourg). Journal of
Hydrology. 382 (1-4): 49-63.

Nosrati K, Govers G, Ahmadi H, Sharifi F,
Amoozegar MA, Merckx R, Vanmaercke
M. 2011. An exploratory study on the use
of enzyme activities as sediment tracers:
biochemical  fingerprints?  International
Journal of Sediment Research. 26: 136—151.

Aeolian

Nosrati K, Collins AL, Madankan M.
2018. Fingerprinting sub-basin  spatial
sediment sources using different

multivariate statistical techniques and the
Modified MixSIR model. Catena. 164: 32-43.
Pease PP, Tchakerian VP. 2002. Composition
and source of sand in the Wahiba sand sea,
Sultanate of Oman. Annals of the Association
of American Geographers. 92(3): 416—434.
Perg LA, Anderson RS, Finkel RC. 2003. Use of
cosmogenic radionuclides as a sediment tracer
in the Santa Cruz littoral cell, California,
United States. Geology. 31: 299-302.
Peterson CD, Murillo-Jimenez JM, Stock E,
Price DM, Hosteler SW, Percy D. 2017.
Origins of late- Pleistocene coastal dune
sheets, Magdalena and Guerrero Negro, from

@

ATk
@ 3



_a

continental shelf low-stand supply (70-20
ka), under conditions of southeast littoral-
and eolian-sand transport, in Baja California
Sur, Mexico. Aeolian Research. 28: 13-28.

Pulley S, Collins AL. 2018. Tracing catchment
fine sediment sources using the new SIFT
(SedIment Fingerprinting Tool) open source
software. Science of the Total Environment.
635: 838-858.

Rao W, Tan H, Jiang S, Chen J. 201I.
Trace element and REE geochemistry
of fine- and coarse-grained sands in the
Ordos deserts and links with sediments in
surrounding areas. Chemie der Erde. in
press.

Ruessink BG, Arens SM, Kuipers M, Donker
JJA. 2017. Coastal dune dynamics in
response to excavated foredune notches.
Aeolian Research. in press.

Shayan S, Akbarian M, Yamani M, Sharifikia
M, Maghsoudi M. 2014. Analysis of sand
dune masses morphogenetic in Makran
coastal plain. Environmental Erosion
Researches. 13: 62-78.

Smith HG, Blake WH. 2014. Sediment
fingerprinting in agricultural catchments:
A critical re-examination of source
discrimination and data  corrections.
Geomorphology. 204: 177-191.

Stone M, Collins AL, Silins U, Emelko MB,
Zhang YS. 2014. The use of composite
fingerprints to quantify sediment sources
in a wildfire impacted landscape, Alberta,

Canada. Science of the Total Environment.
473-474: 642-650.

Tiecher T, Minella JPG, Evrard O, Caner L,
Merten GH, Capoane V, Didone EJ, Dos
Santos DR. 2018. Fingerprinting sediment
sources in a large agricultural catchment
under no-tillage in Southern Brazil
(Conceicao River). Land Degradation and
Development. 29(4): 939-951.

Walling DE. 2005. Tracing suspended sediment
sources in catchments and river systems.
Science of the Total Environment. 344 (1—
3): 159-184.

Walling DE. 2013. The evolution of sediment
source fingerprinting investigations in fluvial
systems. Journal of Soils and Sediments. 13
(10): 1658-1675.

Weltje GJ, Prins MA. 2007. Genetically
meaningful decomposition of grain-size
distributions. Sediment Geology. 202: 409—
424,

Wilkinson SN, Hancock GJ, Bartley R, Hawdon
AA, Keen RJ. 2013. Using sediment tracing
to assess processes and spatial patterns of
erosion in grazed rangelands, Burdekin River
Basin, Australia. Agriculture, Ecosystems
and Environment. 180: 90-102.

Zhang J, Yang M, Zhang F, Zhang W, Zhao T,
Li Y. 2017. Fingerpriitng sediment sources
after an extreme rainstorm event in a small
catchment on the Loess Platteau, PR China.
Land Degradation and Development. 28:
2527-2539.

oo = )
@fﬂﬁ J @ﬁﬁ%
@ 9




Watershed Management Research

VOL. 32, No. 1, Ser.No: 122, Spring 2019, pp. 3- 18
DOI:10.22092/wme;j.2019.123109.1142

Identifying and Quantifying the Terrestrial Sediment Source
Contributions to Coastal Dunes for Targeting Wind Erosion
Mitigation in Jagin Watershed, Hormozgan Province, Iran

Ebrahim Jafari Takhtinajad

Ph.D., Student, Department of Natural Resources Engineering, University of Hormozgan, Bandar-Abbas,
Hormozgan, Iran

Hamid Gholami*

(Corresponding Author)* Assistant Professor, Department of Natural Resources Engineering, University
of Hormozgan, Bandar-Abbas, Hormozgan, Iran

Adrian Collins

Full Professor, Department of Sustainable Agriculture Sciences, Rothamsted Research, North Wyke,
Okehampton, Devon, EX20, 2SB, U.K.

Abolhassan Fathabadi

Assistant Professor, Department of Range and Watershed Management, University of Gonbad-e-Kavoos,
Gonbad-e-Kavoos, Golestan, Iran

*Corresponding Email: hgholami@hormozgan.ac.ir
Received: 21 August 2018 Accepted: 12 March 2019

Abstract

A sediment fingerprinting method was applied to identify and quantify terrestrial sediment source
contributions to coastal sand dunes at the outlet of the Jagin watershed, east of Jask, the Province of
Hormozgan. Sampling comprised of 20 sediment samples from coastal sands and 62 samples from
potential upstream terrestrial sources. Concentration of 49 geochemical elements in the sediment
and source samples were measured using the ICP-OES technique. A three-stage statistical proce-
dure was used to identify final composite fingerprints for source discrimination, and this comprised
of a range test for tracer conservation, the Kruskal-Wallis H-test for confirming the discriminatory
efficacy of the individual properties and the stepwise discriminant function analysis (DFA) for se-
lecting a tracer shortlist (i.e., composite signature). The final composite fingerprint selected by the
stepwise DFA comprised of Cu, Th, Be, Al, La, Mg and Fe. Using this signature, the overall aver-
age mean relative contributions from the Quaternary, Oligocene-Miocene, Miocene and Paleocene
geological units were estimated at 5%, 5%, 10% and 80%, respectively. The Paleocene geological
unit was identified as the dominant spatial source for 16 of the 20 sediment samples. Therefore,
wind erosion control for the benefit of coastal deserts, and especially the Makran region, needs to
target upstream watersheds with the Paleocene outcrops. Overall, Paleocene age deposits (includ-
ing multi-ophiolite sandstone, siltstone, mudstone, and minor conglomerate) was recognized as
the main source for 16 sediment samples. Therefore, for controling water erosion in upstream and
mitigating effects of wind erosion in downstream, management activities must focus on this source.
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