g5 — sole i

Ol 813l (omrsian 9 @ole
Iran-Watershed Management
Science & Engineering

Vol. 10, No. 32, Spring 2016

(s s bl s mle 031y oWl
Lﬁb‘b&)

4o

e 551 (S Ila plas S sl 51 e e G S
it it 5 s 5 5b 4 |y e a3l 5 0l plonil OF s
Sl e Plaw o S uli 3 il 003,50
S S ol Sl Ol e 55 5 S
Shde O3be 0 5 (D« 210Gk (g5o5leS LSl
AL s e s Ol slaelas (Sa T s
g\}:‘jl@ua‘w,s.»;swgijl@t@ﬁbd\ﬁdk
Sl sy Al wlis el oyl Dlgey 5 S0
e @3l 53 el e Sl S L8 sladie ST
b ol S il b Cands 5l AT S g0l o8
D] 2,8 Sose Cunds ol @l 0¥ bl ol wb
Sem Ul b JS s Sl cblis gl ol gl
03 Sl gble glubs a3 5 g, GL;,A RGOV
4 o b el AL e Ceal Pl Sl ul o) s J D
S35 Ly gy s e Sl 8 Sl a5 sl
Sl s b [0] duled yasile 4 pon0 00 a5 5 il
33m 3l st Sl L3 ol e 5 D mle o
> g0d st |y 5l 5 Sl b el Gble 015 e ]
gl s gy J S s S Cblis bl S a3 L ases 5
sl a5l Sl ol ST Ol e (bl

S 305 sy sy mbe e and Sl 0L Gt
S b s s il gladde )8 @ Olg e dhex
i Sl sl B SN v s 5 Gl 3 250
S SN 0] gl s Dldalis 5 la W So 5 b 5l sy s
35S 2,5 oLl Y] ol slaes g 5 ledl 53 5w L
Sa LY pars gy 51 ens 3,005 6 S s Ol 01 S
s 5 03 g g L,*lﬂ;\ LSS 5 Sl s S (6,80 sl
LY 5 8] 0505 (ool b a5 5 Ol 4y il 53 La0)
ﬁéud&jjééjlﬁ%\ s sheslaad 2 gladle s
2L e Sl e Rl Olgs 4 Lib e s Sls
V0 5 A s i) canlosged Ll |y Cilisen (pies 4 o5 0l
ST oot Sloo s wslin o) nl Jol e

YD 4l —TY 5o — o> Juo

0)

YYD Lo —TY 5 ylowss — o Jlow

L b K sladsly 30w pl 5 dmlie
S gy Ky o LS 5l 03l
(s 015, poul o5 152,50 andllas)

Y&JL,a:;'-\ LJ)M)\@LM JL";'
ANV oy Gusb AV T s s

(<

routard

ol G2 p o glawl S el S (S S
3wl ol sl 5 (6,1 K chi> gl > il L oS
Chl> sbasl p gl >l gl p 54l p f@ s 33 5
o 3 b Olge 51 bl S (S e IS
55 Sl Ghle oLl amd 5o 5 O sm) mls ol Sl
U8 oo Geos (ol Dds sl o0 piul 05> S
Mg 53 Olsiss ad g b S sladly 5 Sy pa o
Sy Skl e S K aslin Gy b 5l o) gy
s wu&“ dly A 43 3 S dlh K, b
Lo (ol Ko dly o 5 D53 &S ol 0L gl
GLdges oS Jbpn das e S5 1) L K, g5 S
Al Sl il g, b ol oSS 5 g,
Slalie SIS, Kke polie o Jiw 5 g5l mW
oa &Sl O 31 S sl 5y 410K, Kke
o) old i ladsly ple Cojlil wbaKiw a>ly
o M F 53 HUEI 5,80 p0lis 51 (Sslie R30 sm, Ol
Cawy Mg gd Oy aS sl Sl @B oroen Alalls
sbw LK, gyl wuﬁw slasly 5o Cj
Ogmsbe g 1330S 950 s &) 30 3 5 Ldw (JLS L5)
olg 5o g (Coskl) psS (Kw awl) o (o3
o St (Aed ST ls o gy 5l Kal) (glo 543
ol b pblis g, cnlp e bl o Sals (G5
e OlF e Sl ) L () gy LSS,

Sl s Ko ilisee gladly A g

S S ey 35 J&ils ‘L;)b}?}_ﬂ S5S5 5 shn ok 55 =)
jamalmosaffaie@yahoo.com

Sy SKisls 6)\}}:5;_:1) é}.ﬂ a}; ol =Y

Ol 813l (owrsiaen 9 @ole



VWL 0oV 5 Jlad 5,e IO YA LTI YE Sl atis
Bl o At Jed G kST ol s 5 (38 gk 0 ®
.(\‘_}.(,i)cmu\ o,\.izjf
Bl L) 5 03y Slien S Bias 05 sl )l s
ks oo 51 YL e Ve Sl o lisl e VW e o5
ot e g 5 e TY e b (ol Ll Sl
Al (B e

Wi goi K5 (i 5 S0l 4 500 B9,
by Ve il b e sy b slaad
33 sﬁyﬁwéu»\;;uijjldls&u)%&b
Google earth . 5Ly (5,5 G L day a0 55 el o ailaa
sbad Julod 5w L Sl 5l lees Caliee b ST
Gl 5 J S 5 5nacSS,) cile S 5 sl 5 ETM

.Q:ﬁ&ﬁxww&ﬂéu»\))’f&|ﬁuﬁmf

5 S LB 4 g bl e b sl i
alises @L'.a Sl paised Gl s S ag el p 4k
=0 Ges Sl gl K Al a glaauls 3l G
o ocwd D] Ksas b ks K ey (g Sl
il e o LA (6 S e S 5 (s YY) 45
ol (6 S sl d=e Il 5 el o gl s Sl
e 4y 5 bl a5 soslper (e SISl 4
A s e il (ijjle aw 354=) Ol =Y
03 5 Aaad YA Bl dly Gl 4 s L;wh.w;ia.w Jd-
3Gl 0 ges (gl s S Cils p St d el £0 sl g yores
g o o3 s ol Glaaal ol Al ) o Jlasl ol s,
Sl 5 bes 5 sl 5 ool og - slesil Sl s SYEPY
G5 Joen 3l oy 503 14 3lkaS 4 Lo e Laaal 1T Sl
A58 (6,15 0 e (al oty 53 345 g0 slaY) Sbgu,
oy 53 25 oo Lol ol laes s 55 Ll Sl (o1 il ped
335 e VL S35 L Ll g ol S (gladl ¢ 5

BUl a3 Yo glos 55031 (glsa 5o e gud 05 S 5l
Sl ol s Sas S iy, 4 ol guudils 4 s
GR-gragh ARl sl eslazal b L S ol B ASTM. Uadipe
a3 (pSlbe s aher 51 s el S il (sla el
o Sl e g 5 bk sed gdodls s sed (W)
ladils 5l als Vor slaad €sad o 51 dd dwlee S8 ow 5
Jolee las a8 (05 S YO La8) Ol gny o 03 gdme 53 54 40
g (A3l 5 ol el b 4 D3 e 5 S
Ao s as Wl e Sy S g u5 00 s Sl sl
A3 S dsloe gad A 5 34 e slaalh &,

ngngﬂb'udwwﬁubﬁ)ug@ba@d
b ) S5 Caslhe ey il 5 o

YD ke —TF ylows —oid Jlw

Olpl 5 cnas bl 53 015,y sl Candge - IS
Figl. Location map of Vartavan catchment

Sl o5 Sl s A s b sy Al mle S5 s
Sl G50 L s e ple g Ul S
23 gl s (6oLl il

Sl i 45 das e Ol aidS Sl s,
o3 5 oalitel gy i §l51 g e (Sl ST 2l
DT 5 W 608 4 Ol s gl glsl alox 31 &S
IV 50 5 VU5V 5 0] e 5 b slahla
Y 580l 3L s [VE 5 ) 51 5F] s S slassls
Sl e 3505 o)L [T 5 18] e ol 51 oS 5 5 A 518
5 sy ke Oles part 1 (KIS ST (LS8
Sl et 4 015 o ahair 3165 ol ot oalitl g ilis
5 D8] (S D] el S5 5 A 5 17T (s
3 ged oLl WV ] K,

el Sladllas 2l oS das e OLLS sl Slidss 4,
AT Sl 5 0l 4 5L (g obline aa) 53 ol
3503 by o Slislasl plnil g (6345 bipms wusa b 5 4 iy
RS e L ) TR W | O PR VT ISR CT-H PR I PR UL
la K Gladly 5l K a s glieses Ol5 s S
SLalsSS, amlie &b 51, Olos sl e 3 3
Sy g G, L Slol b o mie (g kb wuls Gl gy
L;:E;Jw\@l.ﬁ)'\ e:@lp.:wwgwu&»\}ﬁ):
W ol mle 5o L Sl Gl s S Sl o5 e
sls il 1 DLl sl ST, 563 S 55 ate gy

G (9
wlkn;)y&hb‘}j}u
UL_'I.{A EAVY Jbl;u J}L\mﬂbu_:jjs d‘);)jﬁuT o) 4>

Ol S 135l (omwsias 9 @ole



(OS50 3 Swanls S

Red sandstone soil (similar pigments)

(Llses Gladis) Y o)l O gy
Sediment No. 2 (complex pigments)
2303 S 5 Oy b slas 1 gl e Y IS
AS s
Fig3. Examples of Sediment and soil pigment images
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Vartavan catchment
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Tablel. Area percentage of lithological units in the upstream of the sediment sampling points

b g Sal O srwsle ) S awsla - ) § o
= Sl Sl sl » A = A e et
Sediment Light tuff Qrbitolina Red Dark Red Sandstone Andesite Shale Black
limestone  mudstone tuff  sandstone limestone shale
1 3.3 3.9 5 9.6 12.7 12.9 22.1 28.6 1.8
2 0 9.4 4 23.1 27.6 12.7 1.3 20.1 1.8
3 5.6 0 5.8 0 2.2 13.1 36.9 34.6 1.9
4 6.6 0 6.8 0 1.9 10.5 38.8 337 1.5
5 8.9 0 13.4 0 1.4 16.7 27 30.2 2.4
6 43 0 0 0 2.4 4.1 51.1 37.5 0.6
7 0 1.6 6.5 37.5 33.2 3 2 15.7 0.4
8 0.4 0 7.9 0 0 20.1 22 46.7 2.9
9 9.6 0 0 0 2.9 8.3 46.5 31.5 1.2
10 14.2 0 0 0 0 8.2 54.2 22.2 1.2
11 0 0 0 0 1.4 6.4 37.4 53.8 0.9
12 0 0 0 0 0 0 100 0 0
13 0 0 0 0 0 0 29.9 70.1 0
14 0 0 0 0 0 0 71.9 28.1 0
15 0 0 0 0 0.4 0.3 82.8 16.5 0
16 6.1 0 0 0 34 5.7 55.6 28.4 0.8
17 0 0 0 0 11.8 0.2 51.7 36.3 0
18 0 0 40.1 0 0 0 59.9 0 0
19 0 0 17.8 0 0 0 82.2 0 0
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Table2.Percentage of existing pigments in lithological units of Vartavan catchment

bt S a1 4 gai oldas ol L e S FSE A Sl § e
Lithology unit .Samples No black white green gray red brown SUM
JsS 5h Gg 4 3 97 0 0 0 0 100
Sl sl Sal 4 0 0 0 0 0 100 100

5 O swsle 4 4 0 0 0 96 0 100
oy 5 9 0 0 0 0 91 100
Ko aule 6 0 0 0 0 0 100 100
Sads Koo sl 5 0 0 100 0 0 0 100
eyl 6 10 7 3 75 0 5 100
ke Kal 8 0 0 0 0 0 100 100
s L 3 100 0 0 0 0 0 100
(o Sladli)) 0l G GBI ) Ko 4l

Mudstone (red pigments) Sandstone (green pigments)

(ol &I ) JE5 Lo (&S aailaSS )y 3T
Coal shale (black pigments) Andesite (gray pigments)
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Fig4. Color differences of soil particles of various lithological units in Vartavan catchment

A5 ol ot 53 g0 Sl s s 51 R ks sed 5l s s 105 0350 Sl 5550 51 2y Slaline 3a 3 5 Ao s,
SRS WEST AP IR ST SIS, ol Slhalie slaws (g S 3L kel sl sy O 3150 (a3 Ostawsle 5 15308 5 5L
LSL@JQ—\)Lﬁ_‘jl.ujaJy)m‘))f)‘M)‘quuyjduhw Aw 9 Cwrds L @.‘ML:.A Braad L;LAM‘J&) Sldxs .J\..r)‘))_,?.-ﬁ

YFRO L Y o5l — 0 Jlus 00 Sl 855l gt 3 psle



wu&w%du»bJ\? Qbsdh‘g;&g&b ij‘gf‘gﬁb‘g)b&)ww—cp

Fig5.Color similarity within groups and color differences between-groups of soil particles of various lithological units
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Table3.Percentage of expected and observedpigments in sediment samples

SRS ol Ak P AL »P Slosed
pigment (black) (white) (green) (gray) (red) (brown)
I - T - T - -

5 B 2 B 2 B 2 k> 2 k> 2 k> 2

g £ 8 £ 8 £ 8 5 8 £ 8 g 8

1 8 5 15 5 11 14 19 17 16 5 32 55

2 18 4 16 3 6 13 17 2 15 4 27 74

3 13 6 13 8 15 14 33 28 13 5 15 39

4 7 6 8 9 24 12 37 29 6 18 38

5 13 6 9 10 15 18 38 20 13 16 33

6 17 6 23 8 20 6 16 38 6 0 20 42

7 9 4 3 0 0 3 24 2 14 6 51 85

8 10 6 6 2 21 46 17 1 7 29 48

9 19 6 19 12 17 10 23 35 6 0 15 37

10 4 7 12 17 16 10 29 41 12 0 28 25

11 3 5 2 2 18 8 30 28 13 0 34 57

12 30 10 26 7 14 3 21 75 9 0 0 5

13 11 3 2 15 1 42 22 6 0 19 72

14 13 7 5 24 2 24 54 0 0 30 32

15 14 8 23 6 15 3 25 62 4 0 19 21

16 14 7 8 10 19 8 25 42 3 0 31 35

17 5 5 8 3 12 2 20 39 17 0 37 51

18 11 8 11 4 0 2 40 45 23 38 15

19 2 6 0 3 3 69 62 14 20 11 4

T-test sig. 0.019 0.01 0.045 0.543 0.034 0.009
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Abstract

Comparison of the relative sediment yield potential of lithological units using
sediment grain color

J. Mosaffaie' and M.R. Ekhtesasi?
Received:2013.12.23  Accepted:2016.2.8

Soil is one of the main treasures of each country that serious measures must be done for its protection,
preservation and restoration. The first step in planning for the soil conservation and erosion control
programs comprises the familiarity with the erosion condition, determining the relative importance of
sediment sources, and identification of critical zones within the watershed. The main objective of this study
is to determine the relative sediment yield potential of each lithological units of the Vartavan catchment by
comparing the color of sediment grains median diameter with the grains color of each lithological unit. The
results show that the soil particles of each sediment source unit almost were formed

of a dominant color while the sediment samples were formed of the composition of different colors.
Independent T-test between the mean values of the observed pigments and expected pigments indicate that
the lithological units have different sediment yield from the expected amounts. The results has also show that
the relative sediment yield potential in the lithological units with black pigment (black shale containing coal
horizons), white and red (plagioclase tuff and red mudstone), green (sandstone), gray (andesine) and finally
brown (orbitolina limestone, Shale Limestone, red sandstone and tuff) is reduced, respectively. In general,
the source fingerprinting method using the sediment grain color is a valuable method for determining the
relative power of different lithological units.

Keywords: Sediment sources, Source fingerprinting, Relative sediment yield, Grain color.
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