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Resumen

En la cuenca de Sidi Chennane en Marruecos, 
existen inclusiones estériles de caliche que 
fkÝewnvcp"nc"gzvtceek„p"fg"ncu"tqecu"hquhcvcfcu"{"
que son difíciles de detectar. La resistividad de los 
ecnkejgu"gzegfg"wp"xcnqt"fg"422"┒/o"eqpvtc"372"
┒/o"rctc"nc"tqec"hquhcvcfc0"Ug"tgcnk¦„"wp"vtcdclq"
fg"rtqurgeek„p"gnfievtkec"fg"vkrq"Uejnwodgtigt"
gp"wpc"¦qpc"fg"72"jc"gp"nc"ewgpec"fg"hquhcvqu"fg"
Qwncf"Cdfqwp0"Ug"qdvwxkgtqp"oqfgnqu"fgn"rgtÝn"
igqn„ikeq"ogfkcpvg"gn"Ýnvtq"fg"Ucxkv¦m{ÎIqnc{."
{"ug"nqit„"nqecnk¦ct"ncu"kpenwukqpgu"fg"ecnkejg"{"
ncu"guvkocekqpgu"fg"eƒnewnq"fg"ncu"tgugtxcu"fg"
nqu"hquhcvqu"ug"gpewgpvtcp"ow{"ektewpuetkvcu0

Rcncdtcu"encxg<"Octtwgequ"hquhcvqu."rtqurgeek„p"
igqh‡ukec."Uejnwodgtigt."gnkokpcek„p"fg"twkfq."
Ucxkv¦m{/Iqnc{0

Abstract

Kp"vjg"Ukfk"Ejgppcpg"dcukp"gzrnqkvcvkqp"kpenwukqpu"
qh"uvgtkng"jctfrcpÏuq/ecnngf"ÐfgtcpigogpvuÑ"Ï
are hard to detect and interfere with phosphate 
gzvtcevkqp0" C" Uejnwodgtigt" tgukuvkxkv{" uwtxg{"
over an area of 50 hectares was carried out. 
Vjg"Ucxkv¦m{/Iqnc{"Ýnvgtkpi"ogvjqf"ycu"wugf"
as a tool for denoising the data.
Ucxkv¦m{/Iqnc{"*U/I+"Ýnvgtu"ctg"qpg"qh"vjg"Ýnvgtu"
yjkej"ecp"uoqqvjgp"qwv"vjg"ukipcn"ykvjqwv"owej"
fguvtq{kpi"kvu"qtkikpcn"rtqrgtvkgu0"Fgurkvg"vjgkt"
gzegrvkqpcn"hgcvwtgu."vjg{"ygtg"tctgn{"wugf"uq"hct"
kp"vjg"igqrj{ukecn"ukipcn"rtqeguukpi0"Vjg"cko"qh"
this paper is the investigation of their properties 
kp"fgvckn"htqo"vjg"igqgngevtkecn"ukipcn"rtqeguukpi"
curgev0"Vjg"gzrgtkogpvcn"tguwnvu"kpfkecvg"vjcv"
U/I"Ýnvgt" ku"dgvvgt" hqt"fgpqkukpi"igqgngevtkecn"
ukipcn0"Oqfgnu"qh"vjg"igqnqi{"ygtg"uweeguuhwnn{"
qdvckpgf"htqo"Ucxkv¦m{/Iqnc{"Ýnvgtkpi"ogvjqf."
yjkej" jgnr"ocrrkpi" vjg" rjqurjcvg" fgrqukv"
kpenwukqpu" cpf" vjg" guvkocvkqpu" qh" rjqurjcvg"
tgugtxgu"ygtg"kortqxgf"cpf"dgvvgt"eqpuvtckpgf0

Mg{yqtfu<" Oqtqeecp" rjqurjcvg." igqgngevtke"
rtqurgevkpi."gngevtke"Tgukuvkxkv{."Uejnwodgtigt."
fgpqkukpi."Ucxkv¦m{/Iqnc{0"
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Kpvtqfwevkqp

Morocco is the world’s third largest phosphate 
rtqfwegt."chvgt"vjg"WUC"cpf"Ejkpc0"Vqvcn"okpg"
rtqfwevkqp"tgeqtfgf"d{"vjg"Okpkuvt{"qh"Gpgti{"
cpf"Okpgu"kp"4225"ycu"4;05;"Ov"uq"oqtg"vjcp"
97'"qh"yqtnf"tgugtxgu0"Hqwt"oclqt"rjqurjcvg"
dcukpu"ctg"pqy"mpqyp"cpf"ctg"dgkpi"gzrnqkvgf."
three of which are located in central-northern 
Oqtqeeq0"Vjg"hqwt"ockp"fgrqukvu"qh"rjqurjcvg"
ctg<"vjg"Qwgf"Gffcjcd"dcukp"ukvwcvgf"kp"Ucjctc."
vjg"egpvtcn"icppvqwt"dcukp"pgct"[qwuuqwÝc."vjg"
Ogumcnc"dcukp"cv"gcuv"qh"Guucqwktc"cpf"vjg"Qwncf"
Cdfqwp" dcukp" ukvwcvgf" pgct" Mjqwtkdic0" Vjg"
gzkuvgpeg" qh"oqtqeeq" ugfkogpvct{" rjqurjcvg"
tqem"jcu"dggp"mpqyp"ukpeg"3;2:"kp"vjg"Ogumcnc"
dcukp." dwv" kv" jcf" pqv" igpgtcvgf" ukipkhkecpv"
kpvgtguv"wpvkn"vjg"fkueqxgt{."kp"3;39."qh"vjg"Qwncf"
Cdfqwp"dcukp0

The geological investigations carried out in 
Sidi Chennane phosphatic deposit in the Oulad 
Cdfqwp"dcukp"tgxgcngf"c"rjgpqogpqp"qh"uvgtkng"
jctfrcp." vjgug" uvgtkng" dqfkgu" ctg" hqtogf" d{"
ceewowncvkqpu" qh" uknkekÝgf" nkoguvqpgu" qt" d{"
nkoguvqpg"dnqemu"ykvjkp"cp"ctiknncegqwu"ocvtkz"
(Michard, 2008) which interfere with phosphate 
gzvtcevkqp" cpf" vjgkt" tgukuvkxkv{" ku" jkijgt" vjcp"
vjg" rjqurjcvg/tkej"okpgtcn" tgukuvkxkv{0" Vjg"
crrnkecvkqp"qh"vjg"gngevtke"rtqurgevkqp"ogvjqfu"
eqpuvkvwvgu"c"uwkvcdng"ogcpu"vq"ocr"vjgug"uvgtkng"
dqfkgu" kp" qtfgt" vq" guvcdnkuj" c"oqfgn" qh" vjgkt"

Figure 1. The central 
Oqtqeecp"rjqurjcvg"dcukpu"
*Icppvqwt." Qwncf" Cdfqwp""

cpf"Ogumcnc+

fkuvtkdwvkqp"cpf"yqwnf"rgtokv"vjg"fgÝpkvkqp"qh"
vjgug"uvtwevwtgu"dghqtg"vjg"okpkpi"htqpv"tgcejgu"
vjgo0

Ggqnqikecn" htcogyqtm" cpf" ogvjqfqnqi{"
of work

Vjg"Qwngf"Cdfqwp"dcukp"ku"vjg"nctiguv"rjqurjcvg"
dcukp" kp"Oqtqeeq0" KvÓu" nqecvgf" cdqwv" 322" mo"
kp" uqwvj/gcuv" qh" Ecucdncpec0" Vjg" rjqurjcvg"
fgrqukvu" qh" Qwngf" Cdfqwp" ctgc" dgnqpiu" vq"
vjg" yguvgtp" Oqtqeecp" Ogugvc." eqooqpn{"
eqpukfgtgf"dgkpi"uvcdng0"Vjg"nqecn"ugfkogpvct{"
fgrqukvu" tguwnvkpi" htqo" c" nctig" vtcpuitguukqp"
qeewttgf" kp" okf/Etgvcegqwu0" Kv" eqpukuvu" qh"
*Mejkmcej="4224+"<"octn{"nkoguvqpg"cpf"i{ruwo"
qh" Egpqocpkcp." Vwtqpkcp" yjkvg" nkoguvqpgu."
Ugpqpkcp"octn" cpf" {gnnqy"octn{" nkoguvqpgu."
rjqurjcvke"ugtkgu"fcvgf"htqo"Occuvtkejvkcp"vq"
[rtgukcp" cpf" Nwvgvkcp" ecnectgqwu" Vjgtukvgcp"
uncd0"Vjg"Pgqigpg"eqpvkpgpvcn"fgrqukvu"eqxgt"
nqecnn{"vjg"octkpg"ugtkgu0"

The loose phosphatic Levels exploited are 
ekvgf"ceeqtfkpi"vq"vjgkt"uweeguukqp"*Mejkmcej="
4224+" Nc{gt" KKK<" Occuvtkejvkcp." Nc{gt" KK<"
Rcngqegpg." Nc{gtu" K" cpf" 2." ÐhqttqyÑ" C" cpf"
D<" [rtgukcp0" Vjg{" ctg" v{rkecnn{" ugrctcvgf" d{"
rjqurjcvke"kpfwtcvgf"nkoguvqpg"dgpejgu."oqtg"
qt"nguu"korqtvcpv"cpf"oqtg"qt"nguu"tgiwnct"ecnngf"
ÐkpÝnnÑ."KK"1"K"nc{gtu"kpÝnn."KKK"1"KK"nc{gtu"kpÝnn."gve0
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Figure 20"Nqecnk¦cvkqp"ocr"qh"vjg"uvwf{"ctgc0

Figure 3. Stratigraphical log of the phosphatic series of Sidi Chennane

Data acquisition 

Gngevtkecn"uqwpfkpi"ku"c"ogvjqf"vq"kpxguvkicvg"
vjg"ejcpig"kp"gctvj"tgukuvkxkv{"ykvj"fgrvj"cv"c"
rctvkewnct"nqecvkqp0"Jqtk¦qpvcn"gngevtkecn"rtqÝnkpi"
ku" c"ogvjqf" vq" fgvgtokpg" ncvgtcn" xctkcvkqpu"
kp" gctvj" tgukuvkxkv{" ykvjkp" c" nkokvgf" fgrvj"
tcpig0" Vtcfkvkqpcnn{." cttcpigogpvu" wukpi" hqwt"
gngevtqfgu"*vyq"ewttgpv/vtcpuokvvkpi"gngevtqfgu"
and two voltage-sensing electrodes) are used for 

gkvjgt"xgtvkecn"uqwpfkpiu"qt"jqtk¦qpvcn"rtqÝnkpi0"
For vertical soundings, the electrodes are 
cttcpigf"u{oogvtkecnn{"ceeqtfkpi"vq"c"egpvgt."
ykvj" kpetgcukpi" fkuvcpegu" dgvyggp" gngevtqfgu"
wugf"vq"gzrnqtg"fggrgt"fgrvju0"Kp"vjg"rtqÝnkpi"
oqfg."vjg"fkuvcpeg"dgvyggp"vjg"rqvgpvkcn"cpf"
current dipoles (a dipole consists of a pair of 
nkmg"gngevtqfgu+"ku"ockpvckpgf"yjkng"vjg"cttc{"ku"
oqxgf"cnqpi"vjg"rtqÝng"nkpg"hqt"ocrrkpi"ncvgtcn"
changes (Chouteau, 2001; Ouadif, 2011).
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Yjgp"wukpi"rtqÝnkpi"vgejpkswgu."cp"guvkocvg"
qh" vjg" gctvj" tgukuvkxkv{" ku" ecnewncvgf" d{" wukpi"
vjg" ygnn/mpqyp" tgncvkqp" dgvyggp" tgukuvkxkv{."
cp"gngevtke"Ýgnf."ewttgpv"fgpukv{"*ecnngf"QjoÓu"
Ncy+."vjg"igqogvt{"cpf"urcekpi"qh"vjg"ewttgpv"
and potential electrodes. When the earth is not 
jqoqigpgqwu"pgkvjgt"kuqvtqrke."vjku"guvkocvgf"
xcnwg" ku" ecnngf" vjg" crrctgpv" tgukuvkxkv{.rupp , 
yjkej"ku"cp"cxgtcig"qh"vjg"vtwg"tgukuvkxkv{"kp"vjg"
ogcuwtgf"ugevkqp"qh"vjg"gctvj<

rupp K
V

=
Δ

1

Yjgtg"M"ku"vjg"igqogvtkecn"hcevqt"vjcv"fgrgpfu"
qp"vjg"gngevtqfgu"cttcpigogpv0

Vq" eqxgt" cnn" vjg" ¦qpgu" dgkpi" cdng" vq"
dg" fkuvwtdgf." yg" ecttkgf" qwv." fwtkpi" vjg"
igqrj{ukecn" rtqurgevkqp" kp" c" rctegn" qh" 72"
ha, 41 vertical electrical soundings then 
7373" tgukuvkxkv{"ogcuwtgogpvu" cu" jqtk¦qpvcn"
rtqhknkpi" *U[UECN/T4" tgukuvkxkv{" kpuvtwogpv"
KTKU" Kpuvtwogpvu+" wukpi" vjg" ygnn/mpqyp"
Uejnwodgtigt"cttc{."kp"qtfgt"vq"ocr"vjg"urcvkcn"
fkuvtkdwvkqp" qh" vjg" uvgtkng" jctfrcp" kpenwukqpu0"
Vjg"7373"uvcvkqpu"qh"vjg"tgukuvkxkv{"uwtxg{"ku"c"
eqorkncvkqp"qh"73"rtqÝngu"urcegf"cv"42"o0"Hqt"
gxgt{"rtqÝng."vjgtg"ygtg"323"uvcvkqpu"ugrctcvgf"
d{"7"o0"

Vjg"XGU"*uqog"qh"vjgo"jcxg"dggp"fqpg"kp"
qnf"vtgpejgu"qh"gzrnqkvcvkqp"yjgtg"vjgug"dqfkgu"
ctg" xkukdng+" jgnrgf" wu<" *3+" vq" fgvgtokpg" vjg"
kpvtkpuke" tgukuvkxkv{" hqt" vjg" fkhhgtgpv" vgtou" qh"
vjg" rjqurjcvke" ugtkgu" *Dcdc." 4234+." kpfggf."
vjg"crrctgpv"tgukuvkxkv{"xcnwgu"cdqxg"vjg"uvgtkng"
dqfkgu"ctg"dgvyggp"422"cpf"472"Yo"cpf"vjg"
qdugtxgf"xcnwgu"qp"pqtocn"rjqurjcvke"ugtkgu"ctg"
around 150 Yo."*4+"vq"ugngev"vjg"crrtqrtkcvg"
ngpivj" qh" vjg"ogcuwtgogpv" fgxkeg" hqt" vjg"
rtqÝnkpi" uwtxg{0" Cpqocnkgu" ctg" kp" vjg" wrrgt"
rctv" qh" vjg" rjqurjcvg" nc{gt" 47"ogvgtu" vq" 82"
ogvgtu"qh"fgrvj." ngcfkpi"wu"vq"ejqqug"342"o"
hqt"vjg"oczkowo"fgxkeg"ngpivj"qh"vjg"tgukuvkxkv{"
rtqÝnkpi"uwtxg{0

Data Analysis

Vq"ocr"tgukuvkxkv{"eqpvtcuvu."Ýgnf"fcvc."crrctgpv"
tgukuvkxkv{" ogcuwtgogpvu" qdvckpgf" htqo"
jqtk¦qpvcn"rtqÝnkpi"ykvj"62o.":2o"cpf"342o"
fgxkeg" ngpivj." ctg" rnqvvgf" qp" c"ocr" qh" vjg"
uwtxg{gf"ctgc."wukpi"Uwthgt"fgumvqr"uqhvyctg0"
Kriging interpolation was used in order to create 
ocru"qh"vjg"eqttgurqpfkpi"igqrj{ukecn"fcvc0

Kuq/tgukuvkxkv{" ocr" ycu" rtgrctgf" cpf"
kpvgtrtgvgf"kp"vgtou"qh"tgukuvkxkv{"cpf"vjkempguu"
qh"uwd/uwthceg"nc{gt"cpf"tgukuvkxkv{"tguwnvu"ygtg"
eqttgncvgf"ykvj"vjg"gzkuvkpi"nkvjqnqi{<

Figure 40"Vjg"dcuke"rtkpekrngu"
qh"Uejnwodgtigt"fgxkeg



Geofísica Internacional

Qevqdgt"/"Fgegodgt"4236""    403

̋" Vjg" mtkigf"ocru" qh" gngevtkecn" tgukuvkxkv{"
fkuvtkdwvkqp" CD?62" fgpqvg" c" jkijgt" ogcp"
tgukuvkxkv{" fkuvtkdwvkqp" tgrtgugpvkpi" vjg"
ecnectgqwu"Vjgtukvgcp"uncd"ghhgev0

̋"Vjg" mtkigf"ocru" qh" gngevtkecn" tgukuvkxkv{"
fkuvtkdwvkqp"CD?:2"cpf"CD?342"ujqy"cpqocnqwu"
¦qpgu"qh"fktgevkqpu"PG/UY"nqecvgf"cv"cp"cxgtcig"
fgrvj"qh"82o0"Vjwu."vjg"oclqtkv{"qh"cpqocnkgu"
chhgev" qpn{" vjg" uwduwthceg" qh" vjg" rjqurjcvg"
series.

Fgpqkukpi"igqgngevtkecn"fcvc

Pqkug" ku" qhvgp" c" ukipkÝecpv" kuuwg" kp" gngevtkecn"
tgukuvkxkv{"fcvc."Ýgnf"fcvc"tctgn{"eqogu"engcp."
vjwu" tqdwuv" rtqeguukpi"ogvjqfu" ku" tgswktgf."
kp" qtfgt" vq" tgoqxg" pqp/igqnqikecn" pqkug" cpf"
gzvtcev"wughwn"kphqtocvkqp"htqo"tcy"fcvc0

Cu"c"tguwnv"qh"vjg"cdqxg"rtqeguugu."vjg"ocru"
tguwnvkpi"d{"vjg"kpvgtrqncvkqp"qh"vjg"igqrj{ukecn"
ogcuwtgogpvu"qhvgp"jcu"rqqt"swcnkv{."eqpvckpkpi"
jkij"rgtegpvcigu"qh"tcpfqo"qt"u{uvgocvke"pqkug"
yjkej"jkpfgt"vjg"xcnwcdng"kphqtocvkqp"tgncvgf"vq"
vjg"uwduwthceg"vctigvu"yjkej"ctg"jgtg"guugpvkcnn{"
the inclusions. Therefore, the suppression of the 
pqkug"ngxgnu"cpf"vjg"gpjcpegogpv"qh"vjg"ukipcnu"
ectt{kpi"vjg"wughwn"kphqtocvkqp"ku"cp"korqtvcpv"
rtqeguu"kp"cp{"rtqeguukpi"crrtqcej0

Savitzky-Golay 

Ucxkv¦m{" cpf" Iqnc{" *3;86+." kpvgtguvgf" kp"
uoqqvjkpi"qh"pqku{"fcvc"qdvckpgf"htqo"ejgokecn"
urgevtwo"cpcn{¦gtu."fgoqpuvtcvgf"vjcv"Ývvkpi"
c" rqn{pqokcn" vq" c" ugv" qh" kprwv" ucorngu" cpf"
vjgp"gxcnwcvkpi" vjg" tguwnvkpi"rqn{pqokcn"cv"c"
ukping"rqkpv"ykvjkp"vjg"crrtqzkocvkqp"kpvgtxcn"ku"

Figure 50"RtqÝnkpi"d{"uejnwodgtigt"cttc{

gswkxcngpv"vq"fkuetgvg"eqpxqnwvkqp"ykvj"c"Ýzgf"
korwnug"tgurqpug"*Ucxkv¦m{."3;86+0

Vjg" ngcuv" uswctgu" fkikvcn" rqn{pqokcn"
uoqqvjkpi" hknvgtu." rqrwnctk¦gf" d{" Ucxkv¦m{/
Iqnc{" ctg" ykfgn{" wugf" hqt" uoqqvjkpi" cpf"
fkhhgtgpvkcvkqp"ukipcn"rtqeguukpi"kp"ocp{"Ýgnfu"
pcogn{"kp"Dkqogfkecn"ukipcnu"wuwcnn{"mpqyp"cu"
pqp/uvcvkqpct{""uwej"cu"gngevtqgpegrjcnqitco"
*GGI+" cpf" gngevtqectfkqitco" *GEI+" *C¦cok"
4234+."kp"gncuvqitcrj{"cpf"ocipgvqectfkqitco"
cpf"ockpn{"kp"cduqtrvkqp"urgevtqueqr{"*Jctikvvck"
4227+0"GEI"ukipcn""ecp"rqvgpvkcnn{"eqttwrvgf"d{"
xctkqwu"v{rgu"qh"pqkug"yjkej"ngcf"vq"kpeqttgev"
vjg" fkcipquku0" Ocp{" v{rgu" qh" hknvgtu" ctg"
cxckncdng" vq" uoqqvjkpi" vjg" pqku{" GEI" ukipcn"
Iqnc{"ku"qpg"qh"vjg"Ýnvgt"yjkej"ecp"uoqqvjgp"
qwv" vjg" ukipcn"ykvjqwv" fguvtq{kpi" kvu" qtkikpcn"
properties[(Hassanpour 2007; Orfanidis 2010; 
Schafer 2011; Hassanpour et al. 2012).

Vjg"Ýnvgtu"ctg"eqpuvtwevgf"vq"Ýv"c"rctvkewnct"
rqn{pqokcn"vq"c"ykpfqygf"rqtvkqp"qh"vjg"ukipcn."
ykvj"vjg"ngcuv"uswctgu"ogvjqf."cpf"vjgp"tgrnceg"
the central point of the window with the value 
qh" vjg" rqn{pqokcn" cv" vjcv" rqkpv" vq" rtqfweg" c"
uoqqvjgf"qwvrwv0"Vjg"Ucxk¦vm{/Iqnc{"Ýnvgtkpi"
ecp" dg" eqpukfgtgf" cu" c" igpgtcnk¦gf"oqxkpi"
average.

Vjg"rqn{pqokcn"ecp"dg"tgrtgugpvgf"cu<"

t(x
i
) =c

0
 + c

1
x + . . . + c

p
xp

Where t"ku"vjg"eqttgurqpfkpi"crrctgpv"tgukuvkxkv{"
data vector, x

i
 represent the north coordinate of 

c"ikffgf"rqkpv"qh"vjg"tgukuvkxkv{"ocr0
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Figure 60"Ocru"qh"vjg"crrctgpv"tgukuvkxkv{"hqt"xctkqwu"Uejnwodgtigt"gngevtqfgu"urcekpi"*c+"CD?"62"o"*d+"CD?:2"
o"cpf"*e+"CD?342"o0
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Vq"fgukip"vjgug"Ýnvgtu."yg"jcxg"Ýtuv"vq"fgekfg"
qp"vjg"ngpivj"qh"vjg"Ýnvgt"m."qtfgt"qh"rqn{pqokcn"
r." qtfgt" qh" fgtkxcvkxg" p" cpf" vjg" uk¦g" qh" vjg"
uoqqvjkpi"ykpfqy"P"yjgtg"P"ku"qff."cpf"P"œ"
r-30"Vjg"eqghÝekgpvu"qh"c"Ucxkv¦m{/Iqnc{"Ýnvgt."
yjgp"crrnkgf"vq"c"ukipcn."rgthqto"c"rqn{pqokcn"ku"
Ývvgf"vq"rqkpvu"P?P

r
-P

l
-3"qh"vjg"ukipcn0"Pt"cpf"

Pn"ctg"ukipcn"rqkpvu"kp"vjg"tkijv"cpf"ukipcn"rqkpvu"
kp"vjg"nghv"qh"c"ewttgpv"ukipcn"rqkpv."tgurgevkxgn{0

Vq" Ýpf" vjgug" rqn{pqokcn" eqghÝekgpvu." yg"
solve a least-squares inversion:

Mc = d

Where

M

k k k
p

=

− − − − −( )1 1 2 1 2 1 2
2

( ) / ) ( ( ) / ) ( ) /… … … …

… … … … … … … … … … …… … … … … … … … …

… … … …

… … … …

… … … …

1 1 1 1

1 0 0 0
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 is the vector of data 
xcnwgu"qh"ngpivj"m0

Yg"ecp"Ýpf"vjg"xgevqt"qh"rqn{pqokcn"eqghÝekgpvu"
xkc"ngcuv/uswctgu"uqnwvkqp"qh"vjg"ocvtkz"gswcvkqp

c = (Mt M)(3Mtt
Vjg" ocvtkz" kpxgtukqp" gzrtguugu" gcej" qh"
vjg" rqn{pqokcn" eqghÝekgpvu" kp" e" cu" c" nkpgct"
eqodkpcvkqp"qh"vjg"tqyu"qh"(Mt M)(3Mtt. 

Korqtvcpvn{."vjg"xcnwg"qh"vjg"rqn{pqokcn"cv"
point t

0
" ku"ukorn{"ikxgp"d{"e

0
 (since all other 

xcnwgu"kp"vjg"rqn{pqokcn"ctg"¦gtq+0"Vjg"Ucxkv¦m{/
Iqnc{"Ýnvgt"qh"fgtkxcvkxg"qtfgt"2"ku"ikxgp"d{"vjg"
*vkog/tgxgtugf+"eqghÝekgpvu"qh"vjg"egpvtcn"tqy"
of (Mt M)(3Mtt0"Kp"igpgtcn."vjg"eqghÝekgpvu"hqt"
vjg"Ucxkv¦m{/Iqnc{"Ýnvgt"qh"fgtkxcvkxg"qtfgt"p"

yknn"dg"ikxgp"d{"vjg"*vkog/tgxgtugf+"tqy"p"-"3"
qh"vjg"ocvtkz"kpxgtug0

HknvgtuTguwnvu"Htqo"Fgpqkugf"Fcvc

Vq"cejkgxg"c"jkij" ngxgn" qh" uoqqvjkpi"ykvjqwv"
cvvgpwcvkpi"vjg"gzvtgoc"kp"vjg"fcvc."c"Ucxkv¦m{/
Iqnc{"Ýnvgt"ykvj"c"swctvke"*qtfgt"6+"rqn{pqokcn"
cpf"vjg"ogcp"egpvgtkpi"ycu"crrnkgf0"

Vq"ocr" tgukuvkxkv{" eqpvtcuvu." hkgnf" fcvc."
crrctgpv" tgukuvkxkv{"ogcuwtgogpvu" qdvckpgf"
htqo"uoqqvjgf"fcvc"ctg"rnqvvgf"cu"c"ocr"qh"
vjg"uwtxg{gf"ctgc0

Vjg" tgukuvkxkv{" ocru" igpgtcvgf" d{" vjg"
Ucxkv¦m{/Iqnc{"uoqqvjgf"fcvc"cnnqy"gpjcpekpi"
the qualitative interpretation of iso-apparent 
tgukuvkxkv{."kp"Ýiwtg":.;"cpf"32."vjg"rquvwncvgf"
cpqocnkgu" crrgct" engctn{" fgnkpgcvgf" d{" vjg"
Ucxkv¦m{/Iqnc{"Ýnvgtgf"tgukuvkxkv{"ocru."vjwu"c"
jkij"qtfgt"rqn{pqokcn"*p?6+"cnnqyu"c"jkij"ngxgn"qh"
uoqqvjkpi"ykvjqwv"cvvgpwcvkqp"qh"fcvc"hgcvwtgu0

Conclusion 

C" fgvckngf" igqgngevtke" tgukuvkxkv{" uwtxg{" kp"
a parcel of 50 ha was executed using the 
jqtk¦qpvcn" gngevtkecn" rtqÝnkpi" crrtqcej" ykvj"
Uejnwodgtigt" cttc{0" Kuq/crrctgpv" tgukuvkxkv{"
ocru"ygtg" eqpuvtwevgf"cv" gngevtqfg" urcekpiu"
gswcn"62.":2"cpf"342o"kp"qtfgt"vq"uvwf{"vjg"
ncvgtcn"xctkcvkqpu"kp"vjg"igqgngevtke"dgjcxkqt"kp"
phosphatic series of Sidi Chennane.

Kp"vjku"rcrgt."vjg"Ucxkv¦m{/Iqnc{"uoqqvjkpi"
ogvjqf" ku" wugf" vq" fgpqkug" igqrj{ukecn" fcvc"
vq" fgvgev" cpqocnqwu" ¦qpgu" qh" Ukfk" Ejgppcpg"
rjqurjcvke"ugtkgu."vjgkt"nqecnkucvkqp"yqwnf"rgtokv"
vjg"okpkpi"gpikpggtu"vq"igv"ctqwpf"vjgo"fwtkpi"
the exploitation.

Vjg"Ucxkv¦m{/Iqnc{"Ýnvgt."ogvjqf"qh" ngcuv/
uswctgu/Ýv" uoqqvjkpi" cpf" fkhhgtgpvkcvkqp" qh"
fkikvcn"fcvc."ku"xgtucvkng"cpf"gzvtgogn{"ukorng"
to use. 

Vjg"swcnkvcvkxg"kpvgtrtgvcvkqp"qh"vjg"uoqqvjgf"
tgukuvkxkv{" ocru" cnnqyu" fghkpkpi" tgukuvkxkv{"
eqpvtcuv."eqpugswgpvn{"yg"jcxg"fgnkokvgf"vjg"
etquukpi"fqokpcvg"ctgc"htqo"c"ÐpqtocnÑ"kpvq"c"
ÐfkuvwtdgfÑ"ctgc0"Yg"jcxg"cnuq"qdugtxgf"c"dguv"
ukoknctkv{"vq"qtkikpcn"ukipcn"cpf"unkijvn{"fgpqkugf"
kv="kpfggf."vjku"Ýnvgt"ku"qhvgp"rtghgttgf"dgecwug."
yjgp"kv"ku"crrtqrtkcvgn{"fgukipgf"vq"ocvej"vjg"
ycxghqto"qh"cp"qxgtucorngf"ukipcn"eqttwrvgf"
d{" pqkug." kv" vgpfu" vq" rtgugtxg" vjg"ykfvj" cpf"
jgkijv" qh" rgcmu" kp" vjg" ukipcn"ycxghqto0" Vjg"
ghÝekgpe{" qh" Ucxkv¦m{/Iqnc{" pqkug" tgfwevkqp"
Ýnvgtkpi" guvkocvkqp" vgejpkswg" ku" ujqyp" vq" dg"
ukipkÝecpvn{"dgvvgt0"
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Figure 7."Tgcn"pqku{"fcvc"*dncem+"cpf"Ucxkv¦m{/Iqnc{"uoqqvjgf"fcvc"*uswctg+

Figure 8."Ocru"qh"vjg"crrctgpv"tgukuvkxkv{."tcy"cpf"uoqqvjgf"fcvc="hqt"Uejnwodgtigt"gngevtqfgu"urcekpi"CD?"62"o
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Figure 9."Ocru"qh"vjg"crrctgpv"tgukuvkxkv{."tcy"cpf"uoqqvjgf"fcvc="hqt"Uejnwodgtigt"gngevtqfgu"urcekpi"CD?:2"o
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Figure 10."Ocru"qh"vjg"crrctgpv"tgukuvkxkv{."tcy"cpf"uoqqvjgf"fcvc="hqt"Uejnwodgtigt"gngevtqfgu"urcekpi"CD?342"o0
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