—

114

Y'oJLo-Ja—(ﬂ'A')fJAJL» ‘ Al gy

KA Al )3 lasas Skt aal g
Bl e Gg2ls 250
355 ol8ails . L3l jaor g S
3t ol sldl yior 09,8 L Sil

(dmehrshahi@yazduni.ac.ir)

LRELEN

by Oue s Sis Coluws 20> I 5 et o» G,)ﬂd‘;i:'r Logd § CUiS (g7
i sy 3 53,0 L oln )z s> Ay il NipSeoeyyd

by TV 5 Sy ompsb (stA T 693 5 Cimary i 1 oaglBl Syt cslo,B

)y 50555 chlisne slaT 90 4y SUgT 5 Sl Gt J AU T oD Jaia
WT (gt 9 Sl 45 3ol Byims (it 9 05 ) 5 otbeosdh (o348 oty
aled S b 4y (hume Ol paady ©AY 9 Sy Gasid 1> AilgTer0

b 0330 )F aund (GBS g, 4 9 ilises &l twllhs U oS Wlis ¢yl 5
G T conle g g45 4y Ly i 5219 D Ghue Slypuads Anlgdb $1g3) (sdaptid
Ol STy a8 Aallbn M )T I8 255 3550 Snlgid ) ) <Y puaiie y9b
) Gralin (sligyy Blgiesn <LdS (2153 ) GBS humo bilyd ) dgzga T 6
)97 @nl (sluml 5 oo (sbngssytali pr az

P P18 huora Ol puads ‘f)l.g:’- Ul9d oSKis g 1545 slan 5ly




/___&:,;L,,/,;J;Mu,ﬁﬁmﬁ acols by

W

dolde
b 5 B Sl eesler Olss dsk s 55l Sl 5 Sas slaleos
a8 el 0¥ (Vg i i S5 gl sledd ) FEN IPRUOIER JETH
Lol 5 dums paggets |y a2ddS James oyl 1ol sl dal g a5 50 93, 50 535
g, ﬂ&)@pd@pgm ol g csbs ‘C‘éb); sl andlas
033,803 _yocen Ll 2308 byl 55 5000 gladaa e 53 odl Ol s
o) SISt 0l ol Ohss s = Bl Tl b 5l 0slajl ST cnl b
ol e 5 ke o 5 a0y cslis ) Wil w Lol 55 5 ety
e w8 b bl b jaseis Gledy, 4S04 0 N e epl o
ot e g e ey (G 5 58 Bl ASH L o e bl

s )8
S8 slasasay (oeuy p-)
a8 Jal geu (A

sle gl & b e slaetsy 5 (Palaeoshoreline) >l b gl 51 ol L4
Sy ya Jom o (5Leal S Sgn b ot 5,8 Komno i 5 K05 dzes sla )l

Ly Jorlo s gl 5o ool nbr opline ol Juolon Loy dy & ,S0sf o
St 5l g Y sb sl b 2 din 8lsa 5, ko 5 Dl gy Jo
0,5 5 M5l s 1 AA0 (D Jsln) aslepa 3L o Lo (59 b el 003
08y @ sy, Jaaqr
S a5 lsh S Ko o1 3l s Ay 3 ) GOUT oy

s S y (slaag 5 oladad o LT a8 @3l 55 Ol pa ilos o S5 4y s gl e
S b oyls sy slabaly S SG Sl

k1- Bradley. 2- Willams. 3- Lowe and Walker

)

axidS Glples 5o 4l U by sy g sdaasolis = Jolo lalds 5 laasG )L ‘

AR

/




T

—

Y"aJL«.?:—(H"A')‘oJJJL» a0l poly

il (Slgzand 55 ardd i Slygory S 0kilagdly slaesS plisl L i S0
335 oy ren Jat S5 T Jlast 515 a8l il gl syl S G Al
Job G 5L 3 Yoz b 01 BT et b g goma s Lol oS sl of Slis ol
sy p o0 cplida (Jod glasS Sl o bl wode 4 s o b
Y [S55iem Ol 5 JS5 0,5 YL 5 0Ty sladaly 53 o PR
5555501880 Vi 3a) ditd din gor s ol b s bl 55050
(V84Y ST 5 188y oK

oy SLLE 3T obiznl b aS's gy a3 355550 85 ot 51 S 7
s cpl 4 (L, 01) OlssaY slial el s O bl Ciliss olelis)) 53 003
Jetly) sl 4l u,.»u Sl el O35 53 4y ol O elow o5
(YAAD

Go ¢S ks slaaz by shis arl )0 0gd 456 psS Baad y= 5l ploms 5
Ayl o sdm e 4ty 3 b bglos 1 gl ST cdian jaans o5
Il b s b sl S sk 5o 558655 e Jlo bylas (Jlta Ol e
51z 053 5o LTy YL 4 sl o aisly (Silver Lake Playa)  ylow (s
(1881 01855 20 55,53) )5 gl )l S a5 S

53 (S S S a3 er 3 ol S Sledabin BB muse
Sk a3y Olaj 53 gl gl S Aol a4y ol (S oS el 0Ty e
A3 Joolm aST5 350 g 5y s (VAV) D SL1S & sls) Ll ool
Jolo s 0355 s O 09 45 el B ol 5l el s 53 el
Ll dls pudiad

Cl3lge 4 50,008 G 5 dwle 1 dies slaaniy 5 g g olsdy g ot 5l Pitn
S el S gy S ol 6l JSC3 51 B et > el Bl
SLLS 0 ,dl) Sl SIS 55 (JKd (Sagd b gt lacSime i 5 lagd

1- Morrison. 2- Dohrenwend 3- Russell.
4- Washburn - Kamau.

)




N

St g St a3 b Gl o il S5 (VAv)
ST W0 L o5 al 45 ol pladller 5 a0 Sladzr b s 51 ol sl LT ]
BT &80 s ls des (S 9 25oen slaazl,s 5 LENL L | dizs oudans
NI PE: . 5 i U IR W | slacwud 5 sle,l 5 veoda ez O3 ol
9 s 01408 1m0tV D 18y e 61400 Vo sty
(1459

B 03l 45 (45,3) 5350 JUT s (Konya) LS (St e L g

4_3 @.w_) ZJLA‘ (_in:u?" LSLAL':JJ 9 u,o.,.l.e J"‘J"" C:L;J.a L;b\.o.' ol L;Jb d.>7-l__,~)_> .

0820 B0 50) ol o ol 53 s ler s 5 gy Btims0lis o
b dsbe Oy ol st 355 Ol Al s &2 55 (1800) 0p8esla
S B ra )l O 55 Ol 42155 b OT O iy il g2 Ol e

J T dals a8 olaul 3 Wl dan js 5 ddien 4 cils s WL 23]
ool 0ls Se b g e Sl il 55 5 L pb ped 0> BT 4y it g 3
53l Ol ye 4 dadl otiles S pliny) K s (Ko giSs Y & ol Sos
Joee 53 45 (Palacolake Lisan Olud &l ;s 4 05 ) 508 (65 0 Al Gbl
et 2 4S o B ald ol sla a1 o sk 0ol 1 SCa S s 58
doledd oyl a1 el S lie L g Wb e 0l ) SQ 3 St
0y Py

L},l>\_..., Sl idadar gl Jud oy slos 53 5 4zl s e GEbI s sl
Sy Lol gmn o 3 b ety s s b 5 ) Sl el eddigy jesdd
Shom b v 53 5 s s OLts S0 2S5 la plowlar i 6 31 4S50
OAVY (oag) dadly el y 1y 055 OIS o o Skt

1- Huntington. 2- Hedin. 3- Bobek.
4- Neal. 5- De Ridder. 6- Bowman.

\YY




\YY

—

Y'UL‘J:—("‘A')(UJJL«: d_ol_iu':lju

(Palaeodrainage Systems) Jlad ;a8 ca3ud (sla facue .._JHS 9 rosladsad (o

Slp 25 28l iy 48z O (glaases BT ulos Kz Jl 5 Sis 155 )
g 35 5 Lt (gl 5 g5 n slad el 5 (S5 g5 mdy pluli
5T BlaaS s oy 5 S i b s ol 53 (6,58 ol S s
st ed a8 ol Sl s (6 S UK 53 g on e er D (G Js
ML 0Ll 3 caand 53 lie e 4 .canl 03 330 sl slawslisy,
A o 4 g e e gl i 5 g g 55 SO oS AL 51 s Ol s s
et 003 Lol 1 b St Glale (Slaas Lo 55 ooy 3 slaaslinny o) O
3 g2y QLS| &bew—’ Slgtmon b 04 axlpn 5 ctolu b Y5 @ lasy)) ol
088+ I8 Ll wlasly

3y a0 48y 28 (a5 Te 5 Us fouo 555 51 6005 dal b 0855 0 D1l 3
ol 3 sy az STl 3L Aol 5 g8 sl Jlab s 51 gl 51 s 48
b oy Js a8 IR o )lgs bl sl e 55 ol Kan 48Ty 20 (51 Jinms
Woutsdy sl 45700 OF 51 0lts by o M iglag izl s M8t oo, sla ol
Fosbra alen 5 O bl 3 3l (o, 5 baytsle caSy 2o 6l Jooa im)
TRV (83 pama) it e

(gl S Sla 58 ©sle 3 ] Slaldsy e (slaasSl by i
ol 35 5 51 2B pad dimn 42838 55 niy T gy glail b 51 glaslis s 4
A 35 o 0y (535m Ol Sy sla S 51 5 2 93 s Slslaloy s
S S Jns Dby 33 4 |y 0B (6055 Bl G len o 55 o
Ol pnd dalyd Blye 4 dls e g ol 5 plbedsds 18V (@) Ly )
PV 0053 gama 1AV ¢y 1) W pd e adBl b S5 005550 55

s oml Glaodi iy o 3l 51 S0 aS d e gt s gl b

B uJ_fLM NVR 7S AT W | R PR dlb;))‘b‘r_,—wy

1- Tahar. 2- Amal Kar. 3- Talweg.
4- Interfluve. 5- Krinsley.

—




K ol s Sl dalyd ST L —

wadls gl dis )8 pl i 55 Jlb (1 ol 4z 8148 das o 0L il Olidow
01355 5 Mg 3Ty ol o3 O Ginl b ooty el il A5l Jole
o 520 3590 d b 53 5 pals 0Ly o i ool il b o) Je (1440
sl slgn ol edas JUT 55 5l ol Jlod and > (a4 Sl 5 4
Yzt ol Sl lala g, Glalu 5 5 gy 5l oS 0 fed o
I 58 ol g1 50,551 5 g5 0 &S L OF 51 13 5 (o sindin 5590 4 b gy 5
Slyes et G b5l oS plaanls oS5 Alan SBT ol 5F lodas iy slos
DL 5 gD dslesls @l i b odd 0 g Siladyjy o nl 4 i S
(144,

tsn st 3 s SLa e el S dag Ol o 0 o 4 )
o 4xbdS s Of dres e Dl 45 Llodd S (slaSy m o slaaslis
Led U (s ety b a (slaoysn 5 (suald ol o LT ¢ onb dmen
0OaVA D 55 5 6kl

(relict alluvial fans) Ja3 jaé g casad (Gladisdl b g yae (o
L gd iy ks A > Bl b bl s g s Al e leMb)
oy (530 e ol 5 Joom @508 A3l 5 o ool Ll 15 55 Oty sle
&Lguuﬁﬂbwbu‘bds.ld‘wd\-b‘u.«ﬁ)oyjbtyyw|.Ju.S‘Jugb
15 53 e e g ails e 8L S gl Sl 6l e
5053 s S

2 lae,sas o T et SaY 0 Mg 0l o St s (§)lwes 5
VANY g(T‘)L}_U 9 JJ\_?-)Z uw_}..w.«il.: J.:u_}bj.n U;\.boj_p _)‘ ! glslss ..L':‘e.)JS
g e) C;\.h.lo_,jiw_n r_ﬂj.: Lub...w‘ L RES dod 9 &L}f‘fjb Lo

g Bl s 51 sl O Lo 35 gl (s 08 05 0 5 il b

1- Albritton. 2- Al - Sayari and Zotl. 3- Jado and Zotl.

.

'YY

J




?'nJLo-J:—(ﬂ'A')rJAJLw 4ol el

- T

0 5555 drlypan o5 el Jayl b s WJle Ol e 4. (VAVY allyg) 55 o
o AL 3L 5 o1l dor s 03 Lo BV K0k sles szl
1S 20,50 T e g0k ;o oyl ol 53 el zada YEO L5 VO
ot oo Gl el ¢S il ol DT e 4 810 1 1) Lol g e
S o LT 0L o S0l Bl 5l 51 s ooy 0 )3 L@T oS3 S el
OAVY Gl )l azdls (6 i -

Jlad yaf g (sl slacs pa 93 9 glacube lads (o
(inactive or relict sand dunes and sand ramps)
2 (Sand dunes) lawla Glaas i 4S5 5 03 rasd 55 Sl p‘\’ led
odidy 53y 53 oS50 (sladls a 815,05 5 4 5 35\ (Sand ramps) K, 55
Ol gy SaY 13 516,505 jolie 18,058 55 Jy cblodd Jo 3L Hs &
5 ki glawls saas 45" o 3 (hisS o (S50 ogr 3B 55 30 s 6,1l
1499 ¢ _ali e 148V 0LKss T ouals) Wledos JoKts 5,50 ol
\YO , YVY Loljfw";,f&uw
b bl ol 00 e 05T 20 )y 4 B3 Ky 058 5 (Slamnle slaas

4y 25 0Ll edle Olpis g cladly odd ot b Oy 50 4 ke 4
odyd ob e o 53 el (Ken odgdy o) L 9d 4 © gmes (Palaeodeserts)
axbd 8 il o el (b ol 5 Wl SUl el b o) el 45 0500
V48V ¢ ealt) dizen ULy slagy ol3
laas 5l = U sl pala pslady lss glagusee laslizal L
i Ol g5 oo o(Linear dunefields) Jyb sladas s)ge ;55,5 1y l) fed slawls
Olgie & tdates Waag opl 5l slolas Vb 5 diee &) po 4 OLLS 51 ST 5 48
o adh 5y 0 45l Ol s Jaw 5 4k lads (s, Sl 5 1dlie
P TSN SN SO p e Saanla jo 1) 555 5l slaady) Jslg o 45 ol

1- Torens. 2- Thomas. 3- Kalahari.

- /




\_

r_‘.{;;'-u;-/‘,;ﬁuk:.a.aa/ﬁ..‘: NEYPR Al ey :

aB) sordd Slaanls b (51a S5 5 gy 51 censl 514605 adasa s Dlisn s
(148y

il i Jd (630 (laas Sdee Lndia

5> Sl gy dhom 5163 8 dper Sl yny b Sl gony ol 08 BER
33K sy cia (Tahar) Hle5 0Ly 5 Sea ¢ S 5o Ly
6oL &b pu, 048 35 iy BT )5 (Chad) sla L5 4> 5 (bl 5ty (Magkadigkadi)
Sloo, g3l piimn 53 031 00 Sob e Bl cglan Ly Ol by s
ol (e ) 58D 5 ((cpom 2l

cslasy S1sbislbaas gYb el S lusa s sbaY (1S e
4 6ob 4wl oY Ja1s 53 b IS ol )5 L (Calcification) Kal | &S S
4 gleml oty cnf e A2l 4l o ot > (3L 40 o JS'4S' (6, 40
sl odozey (6353 U 5550 Jous Al

Sota &3l pe b 550 00 jrty Sl slaolas aS e g5, p ALE Jid g sl @
' ool adbae js b,

Bt Ky o 45 3550 53 Y yans 45 i3 53, Slojls Sl oS5 @
LLT_JLL;(.LPCJBWJJJL;({_H;J)I}AJJQ@ ou;l@ldlﬁw)xélw
OS5 5 eal) (5o 5 lp 3l g0 04 423138 br  5F g s O 5 (650 (slady) 3
.(144y

Hads aal g g 6T (&
i 4o &..Ofly).uu.!l,w Slaeyo Lol jon odile (sl daly
> e sl 5 3158 05 050 85 50T e olior 5 i g5 e 51 Sy 58
SV s Bl oy r 0l i St 5 08 3blia 055l 45 lale 55 T
’ Sl plee y Ol LS
Aol e Slen 5 5L 5 slo, ladlns, oS, 513U Calisa JISCSI

g5 ot il adlain 0,80l S s00 294 5 o asndd (Gl a0 g

\Y#




\YY

N

(—V aJlA—:—(iY'A')fJAJLa ub&suﬁ

Sy =15 53 35 go A8l b alie 3 ¢ Slin S pis e 5 5 gm0
ol onl 6, 5 tileksle U es ) i s Al iy gla o e (sl 8
oo ook Dln s 53 5 Slo o Jlanimy Slasingy (Bl 5 (53 508 328 015
b s Gai i3 5548 Sl SUT 51 SWlslaw dowl s 3,51 5 1,
OVR8A STy 5 ) Ly o 3 sl iy a LIS bl gbls 438

st B0 50 51 (ley8) gloys Sldlassey 350> 5 Canany Labeds
S Saoubm AS1u ol 4 Dy ga :ujf &S (end or terminal moraines)
3 ol 5 by oy SUT sl (50550 opdhe dins o Olis 1) i
(lateral moraines) sl (W) 4s 5 estesul L Ol on ) Ay S (65 iy
Slaagy 5 JSG bl glaas b (drumlin) oley s (esker) b slaas,
23,5 gluls a.(...ad.»:’u

Joe iy 4 455 42 s 428 (landforms) Lﬁ%@o)y S el S5 0LLs
] mj_ff\_-, (L) Jos 0y 5a S JoSts 3 pe o 3oyl i S
bt i S Sl 53 03 05l by Doy olas Jomr sl glais 5o
(elin 5 0,8 e L3 Gy e 8, g U 65l 2l 45 A8 o
Cogr 2 3 pee (terminal moraines) LU slad, s Olea b sl bl s
3 Y smmn ol 30 0545 a all Do 45 5y Y e 5 Jliy 5
oty 0 g ljlsn 0 T sk 5 a5 05,8 0 1S5 Gl (sladlniny
e ,5 Saas 5G,L slesl b aslas sl Eropss b bl IS el
040 01,%5 5 Mo 5l) was s dlis 1) 08 o an

23 G 35 5 3l el o 5L (esker) o sle oS0 slaas |y baas,
i 3 5 Ysmma 5 ST Ol s S o0 LT b s 5 iz iy 5
v el Jlady S g

o Wl a0 50 Bls )3 5l e 0 x5 S as Slang
= a gl s 518, e o0 o 56 i (55 &3l

1- Goudie.




N

/—-&m’fﬁaw & el Sl R

b Krw 4 o] Lol (Semws g b «&i‘w Sls gl edody cpl a5 ol
355 54l s e S ladlaiy oS 4 by e ol & seme (5la Ko SN,
Gles a8 wlas 8 513 0 S 3 8 o oo 3 g 03ls s 563l A B,
ST oo Js 4 o 5ol, b s S Sl s Fo sy 4 om0 0l
sl 0T gmtiade a5 Jlamimy i OLej 3 093 51 30

el S e oS iy G 255 O e & 5 ol 3 sla JS2
JQ'DZJLLBLJJ)JwaJt.iS@QSJ?C)D‘_}AQdSJ{JL(5\AJL:$J.‘.:3_)"LJL<J‘
Syamy dald il 3 d&b\)!dﬁp@s EENV N ST SR VYS9
Ol s 4 i s ool 51 olm s oyd S LS o)l 5 Mo sk
‘5.1..~L»4_.)|)L;\MJL~ Il (Ol b0 553 e = 055 e ol (slaeys 55 il
|JJ‘O.))JO_’SW)‘;.‘J‘UJJJJkJJJ)c)JuJLNL}.MAS&_AlQL)J‘MLJUJ‘J

’ Lb&ﬁb.g\.nloﬁ&J‘)Jo.l.wo.h“.wﬂ‘.ki.&.wjﬁpcﬁ«)b\ 6h®)uf1ﬁjbcjbﬂa

ez s g 4 o (Dlor sl Jds 4
2o olelyl ) b Sy (labey 3 gor g Gt 53 g sl S5
oS 005 L Ol 5 by Dl 4 azag andl ol B 4 SO 5 glaasals
03323 (S b SGadIS S ol ity 55 il slaanals )2 S o il ol
b hlezo 5 ymS o 5 plos Coand 53 (5518 K555 5 0T SYL o 45 5 5Ls
b ag s e o33 3l da Sy S 50 280 55 g paitin o gl a3 B
| Hlaggr Bl Shes ¢S ]
3 g 50 Sled Gt ) glaia & el ST 0 prege 51 S i Sl e
b S s )l g2 Joolidm 53 ol gl G 5 0 Y gans it 3 5o 5553 53 Jous
o 4 $laas o bl o S 5k el a)la D13 i plesh
Bl iy Caasd 5 20l U S S 20 Bols o [¥ 3 b ol
by Jla 5 pleaslr slas 2S10) ($50 00 5o B gli)) &S G 50 5> el
s 1) (O &5 o 5 pr«” dsb bolen |y pol= bl )5 gl
A g 205500 Jas e 5153 53550 55 4 00 el olizal | (el

\YA




/——" osbed = (1WA ) pss Jlo uUJgU_'__\
BB ol 0l 4 s s (slao o o pbed Ol oii Ol e WIlmsy (S5 05

(Y44A LJSUJJJ) wlu&:u.w

euladios guu y 5 ouldiegl Y

(Limnology) (stdabi jo crolidics guu y (S

S i I8 b Condy et S 53 Ol S g 4 (S b 4
sl sl 2l gn S5 s 5 ploend 5 S0 G Sy o) 2 b Joe
ol g Ganasty daaY (Structure) Huslo & ax 55 L Ol 0 1) Glods oledb
M.JJ‘)TCAMJ4.‘1JJD.-).ALS\AL;?‘S_)(()J&:A)))((‘)JSLA))LSUBCJB)LAWGL{JJ
Cols 5 el wlyd b JS gl Sus 5,8, Ko 5 ol)d slul s
3 (o553 58) 320 Slekemd 5 0251 2 sy o0 = T 3150 b3 sy
By ) 5 St Jama 5150 & SNl g5l (5SS b) ey
ol 5 (ot 3 (ebond 5l it oIl Olyie 45.(VARY STy 5 ) s g
@ i s harli s = alys Tl 5851 gl ol oSas b 5 2od
WA e 3L (ol islasleny)) (Sis sb il b ol ale Ges oS hal o
3 T 350 8B gy 41 aetia ¥ b (SN I slpa 51 28 sy s
S 33 1S Bl 5 ey B sl 5123005 (50 40 01
(188Y STy 5 ) ol

9 s e sloal, LT N Do gas aSh wlge plerd CodS s @
@hyd il sy S 3 i3 bals oy 5 el Lol Joe 51l Jom dlols
ol 4 g (SOTting) Sy pr 5 omlio Suds Sl plans b slasle
5 ey Dlaks S Jl s il ol 03,51 Wby b5k Jaw 5 sl e 5L

W‘;M)F\deﬂ °MJ‘L5“JWJ)‘J4{JUL5U&QJ§L5‘)D ‘("AJ':
i (088 5500 15 S (sels sl b i e 51 2ty

1- Roberts.




KA e s e Ol sl dalighals

Al ] s 42308 53 Koy S0l = 5 D b iy sac o
Sy s slad g oty S5l Sl sl 4,8l 4S5, S ko y s
V483 4 al o) da5L3 0t ol B S (sl ki S5

Aol sk, 5ol ole bau il Ol e 400158 1w (sla Ko anka
Db Lol 2o ds i il U*‘J‘ﬂu‘&*‘rsﬂzwdhsu%c‘ﬁw
OMabny dinj ol 53 33,5 ool alsn 5 OF lal b )3 age s 4SOT 09
SR 58 g et Sl s 5 Gas oS Sl 35 03L wailins
im0 o L 355 LLOTVE (ks e 1440 01,05 5 Vi) el 5,0
LT o Ol g 5 b b sl (8 ,2,5) Db 5 (ghamrly o s sy
J513 53 Sl liys gy wUla Bl 55 s 2 Gy 3 5 0t
ot BB (0% G 55 ) e Olea 515 (5,155 Ol g ) 51 s (sladdls
| 08A8 0585 5 ™) dea

IS b slaay ¢ sl S Glad)be Sl slanl s Sbse el 3 iyl s
b Ole 5l (5 58 Dl ; 48 Jl s wlods JSt5 ol gy 5 S|
JeSis (6 s sl SIS 55l U ol pan o 5 = L;JJJT iwls 4 |S (interbedded)
sjjcgfs)rfﬁ_»ﬂbd.hﬁsjgbb Slazl s slge ol 5 00 cpl )3 L5 55 0
Ky e blia yo Jy eV o2 Ll JT b3 b 5 e 8 ks 5 dted e
Ot oSt Jaaf 51 sleolits oSl Sl 33 b 55 oS (sl 543 U Fr S sS 3l g
ST L Ol b dits SU) 5150 086 Y gamo 31y ) 5 0545 jo o guems
«(hyperarid) Li..b-JLM 3 (VAL WL s 5 5un) CMAVS_LG:»TJA Sl
=l o) 53 Fosb e glae,gs 5l St (lacustrine) (slazb,s gy 3
3 (Narabeb) (eul,by &b )5 5,8 g s\ ;s () T JE W
51 35 S [ 5 dnle Jols gy 20 78 35 U claalels e (slglls 8
LT b3 5 a0 lsy 5 Jasia U Oy (S0 s 145 lials sladoly
63 Lan (5,008 anle 3 S8 e 1 5 il a2 b oy Sts S

1- Reid. 2- Selima Oasis. 3- Haynes.

y




/_r esled = (1WA pss Lo ol ol
)

RECN s Sal 5 Sé—ﬂﬁ&bbb s ULk Aaas e 0L | (aeolian)

Aolodd ey Ul Olew CondS” SSL S ehin 5 o) s b slaaY )

oL sh T Sladigy J515 53 (Sow I8 oty o8 Wi L 0Lt Lt sla S5

5 6L e glanigs 5, o ol (VAAS MK 5 L) Wledd s

5 G2 Oy 53 s OB5L aaalels o (sla 5 S s lazl s Sl Sow JS

Sl 4 ) 53 el B i BLE il 5 baliad ol a4y e sl

(rOlen)

(tufa SAT 3 93 Ls travertine (yi gl 53) Sl (gladacio cabs guu y (o
an Sl s a8 s S by SEl sl 1 Sl sladaia Ol
O 48 olas s o 53 b 5 azlys oy GSL @l 5o 5 Sl Sladadir
i Y [y Lyd e LS55 s 28wl S sla S5 B Sl gl
@ o\iial 3,50 4 05 PLo gl el g 1550 a3 g3 30 585 Jan g3 25505

QAT (8358 cowl a8 13

AR Ofyamn 48" olmo,gs 4o agee b a5 ,5l5 il ol ‘.S o o 5o
o3l s Wl o SV a5 o mho 5 545 0 j2t e 5 la]
W oiysly 5 ovdns JoSts edily jidazes gl ol oyl a8 ol 45 0505 oo
glotes Jlo o sl b glos Gl - e 53 5 GO Oln s i Ao
2 S i g Lo il el o batasdar i @l il sl oS K05
(VAT (83518) dly (515 s gty 33 o (Slae 5

59 1l o sl Wy 55 (6180 gy s ot Lt 5 (o
(o8l Jole sl Ja Olpie . olpr 5 DT e (6, K05 5 Ll s ST L
53 (oaaadd) 3,10 835 53 Casb s aalisl a8 s oo s 4 wlidos S aalps il

5&..»‘0..\..3@..»} :fmf)bcﬁ)}u&)‘xgﬂ)%}» U.NMZ)}JJ&U

1- Teller and Lancater




— S ol 53 (come s dalyd TNEYE S

ARV V0551 = iy 5) s p ks 0,53 ol 0o ke J b diop
b)) S5 Jole o addls Jalge (ol ol I pan
OAAV) D305 5m8 Stea 5l 1 158 15l gy Jols 51, (L S
) PG sty 51 ol Slaa g3 4 by e eyl Sl B St
ol Ly s Cr g0 a5 (Dead Sea) o3 0 (5L 5 ol o) 55 oSS glac Il
sl 455,13 5 4 5 OGl pf ar ST .05 ga 23 5a 55 03 S 5l Sl loaair
3 an Js ol cdllas jluSal ladeis Jlos 0y, b ool ballS o
L o salen 5 S a5, 1y Jale S5 ek Gy Dbl e
b 5 plidion S o 54520 b ol 20 a3y Lie e 45 W diine b
Py 5 FS3 5 Cendl g 4y Ao B AL o] o plid gy Aal 5 s

OAAY sy S 5 ol ) asb

O a5 poler Olsd SRS 3 55 O gy g9 ) 37
.la.w)J\‘\T/\):)\_gMc\SC)Uaﬁalmi el 0 s Coslae (Slae 5 Yy
Vg 5 23 a0 b 0l y2e Py oo el bl 5 Ol Sl
Caand 3 TS| 5 o o s 41 ploesd o SIS (515 5145 peieis
la SIS i 5 3l Ko [S5505m ¢ s 5 ST o OUTYL il ns ondan
56338 VYA (L gg) 55 o GBI 03,8 a ool o g0 Sladd ) ools s
QM 0L
o b Sl 5 (humid) O b o slizs boos 55 4 |) s ooy ) JoSts

UJT_W_’JT)|J_PW(_§LQJ.“J >3 3 WJle gl Llesls s Sl

s i (sUa o8 L (durierust) cul S (5 5 99 (e @

20 .>|J_A M)fu.ﬂ S 429 Gl oA uio)bjé‘a)\_:- u)iaj_a Lﬁ)b—’)‘ (t.uj:Y)
Oloj 5o Sl (S bt g Cugh ) lal,d pgdald adian pulidipe) OASLS

o5 (calcrete) u.(.mT e (5 i3 0,803 B, b 51l ol sluads O K

1- Weinstein - Evron. 2- Horowitz. 3- Woolnough. /




Ty

|

VoJM—U"A')rJaJQw ' ol gl

STy 5 o) dtem 42358 St (sl 55 5l otile 3 (silerete) o 5 (gypsycrete)
b tduS i ) e Lo 000 550 Jas (VAVY) uDiKen 5 6358 .(Va4Y
Slazasls Ol O o St 4 3 s oy gl nlo Sl o, i
gLl s Gy ke 5 8T (S5l 5 o3 (sl 3 51 45 (VAV)Y) Mg s
ol Jailpd s by pe 1) 43S 5 a8 Sla 13 5 cnl 2 g g 03, eslizal o 3]
Sl SIS bl Lol yan 53le Ko Grae 555158 4 4 il a (gl 5 5
BEYUUF YTV ER TRV P SRV JT- PSS RUSH PR E ST FROWPPTP R PISSY:
A8 UL Sl 53 e yes b 4 a5 0l s g Lid p S slaObL
ASl e dls 4oy - Shebae wlidipm; = S plalx 5 e La VO 5l
O8AF L0 1) 5 40 e Jis

ol 5L 555 5 Y Wl g e S 05 o Sis g p S ol s
ot b 5 o ety $555 4 by pa (Slgn 5 g 53 S 1 )3 455 0y
23 3 BLes el pl b sslessle b yiona (601 (Lo 5l sals d Bo) 5 0
(S o 5ol ytardin VO 51 AL Oln 48 plej pnn) 2 Ghale 3 i
Shaals Ol o by s oy ecale 53 ((VAAY (0 pedly) died ppdya]
(VAAY (0 gadly) ot e s Yoo 51 S sl 0L LT s 48 sty bl

S el 0 0303 ot (ol SIS) Sal (slao 5 51 g5 9o Jesits L
b bl s s g9 I SR slel che e b aba) o Sl slae ¢
addllas 53 (Y44%) dow Ol edtie (1. (140 F (T 0wl e sy S LSt
om0 b (B s o8 led) g sS 0Ll o Sl (slac
a3 by n Sal slae 5l o 5 48 @b S e s g (il 5 ey el
byl o gt Jalsl 5 bl ety U s a5 leT 1 et
Fosb ey pSes s Loy dyb s Ko oles € | S Sas
Aitaan (Pedogenic) o 15S1s sladals Juol Kol lao 5wt 5 pow raly
Fodhe Sal wli 5 S5 ¢l B o3 s 45 iy sl lr a0 Dhe

N

1- Dury. 2- Watson. 3- Bl Sayed.

)




/—&""u"b’d‘-’" IRERNN: IR R

() sl 03 45 50 ;MJIJ&UL}_{.»TJQJJJ?JJD&A;JJBJA
)44y

(desert and rock varnish) |yaus sl g b Siu ($da (&
S el s eyt l slul s (Slediagen 5 3utate sladal p aSul 545 L

ol 0 43,8 S 4 438 Bl 5 b Sl )b e ) phaie 4 Ll
NLYS APIRPIPIN

5 i 1585 (] il (SladenST 5 Gl 5 s (Sl Ko (M
Mol 5 4520 55 4 mﬁ&.lZm>J§x5hwl.u&Mc&‘)>W
U S Sl s b (S5l il cow Ko L5 sla sl
163,80 38 pota S ) o 93 555 Jus s g, 5 4 45 5 g5 e
(VAN 0L 5 sasEnrave 5, L)

Sl e 55 St Slagn o 53 Jbe 55,8 s Sy Jualse 1 e
QAT 500 ol 00) Al ey S5 (8l 5L 3 50 (o IS s a3
| , , AVAAA LS55 (65,48

S bl 035 35 5 S 3500 50500 K (Dl |55 51 p3Y Ol
gt Uy 51 0 sl 1 Jlr o 51,28 005 (180A) DV o
Slm b dla b eres LY pale S5 04v8) @y s Jio 5 ctiles 8
16516055 ceadd s dd (slaazu g LS5

S sl oy ol el g el Loyl 8 5 0LSG (K Ul
el e )8 5 S e (5 oy Gl yor b o 15 a0k oS
) 03,5 00+ 3 i b ata gy |05 sl 23 0l (VAAY (D 1)
5 e Ol ey oo s Jlos Poven Bl 4 (VAAY) 1 s 4 (e

1- Goudie and Pye 2- Monkhouse. 3- Dorn and Oberlander.
4- Engel and Sharp. 5- Elvidge. 6- Whallcy.

sS85 00555 51 5 L5 DU A8 s STy b Ko

AAR

J




Y0

-

—

“DJLQ-:I"(“‘A')fJJJL«J ul_iu:;jl_f

Ol St A8 s g5 5 (SN S5 ) 5 ol s el (G5 pr i
L0 5 0,53 VAAY (i ol 5 0,53 1AAY (sl 5 0) 5,0 STy sy
(44) Mo eyans

L 50T wlol 45 Wil S slgntn 1) gyt ST (VAAY) sl 50590
ol 3 24 01 )3 4 g 2148 aron 4y T o s 400 S5 ity
2 S Sy Olpee a5l el b SSG 558 e 0305 paeds o
088+ 05551800 Vo555 5 3) il b &y s Jol 1 Ladllas

Ay 53 2550 W 00 S S0 sl Sl (6, Se511 L by ol ol
o 02 yali 8dan 953 935 5 OF S8 0l ol om0 015 n oKt (D
Gladesly ames )5 0 Sl LSy ol Ll & S = Y S Tk
e Tl 53 0 JSCas & gy Sl ol s 4 VY (S Oln o Jlin (1 sl
03 9 3, I PDB 4 s rJfL;L__.a,m).s YL EVY) ol Sis U Sis
b ol 55 0ok LS5 gl gy 51 oal s 4 VY 1y S o Jlhn s
5,Jukw) PDB @ cus f)de.ajm P2EYH L EYY ol Sis 4 b ogb e

(\Q/\O LQ)}J})J,.:‘JD) Cn) 0> ¢

(033 s g go JUT) (S35 94 g ,ETY
s ooy T b 51 oo U T L (650 5 LS Sl o yr (5Ll
035290 s 0 e G5 g STl a8 b bl s Ll ol
frend 4 e vt 53 5 AT S 4y 5 pm o et s 51 0505 e T 1S Ol
3o Pl sy b des o S eSS i I8 dayl b i U 5 0L
boslpen S 50 8L Sts 5 bl colgr 0o b 5 a3 Sl gor o
eslirl U5 aLS 5 (5,5l a8 g ot s lod gy 5yas9) g 3 a8
s olee U bt mn s ol e Tl S1as0ls Syl S dizn
A al b (65 58) S 5 (il b gliol s by o) b Ol i 4 s

1- Dorn. 2- De Niro and Dorn.

)




/—-——"(‘:"'w"/ff’uk:‘” O Lk b pd ol gy

B
ey s LT sl dadom 61,y a8 T s s w0l (28T Ty o (S 4
sy S gas 53 (S bl i 51 Oliedsl B lide o3 5 onlin s gos s 315
(VARY STy 5 3 1AAA 0L 5 63358) Ll e dile 3L ol

Sl 53 ulidan s s 5E Ol e e 5 S0 Her
55 ostracods) Las ;S (diatoms) e 5o oy 5 ) 5 (Slaz by o
IS (Jiﬂ L.»_,J shls 0yl o5 gastropods) La_sy_JJ:.wlf) (o slaaSss
ST Slos 0 pzean pols Jalyo oy & Sl g0 g5 ool Sll3 5 5 g
ol 0553 YU Oln plnil s 5 OT 53 J s 05081 Ol3n 18538 cJaman D3
e 3 (VA8Y LSS 5 5aldg) 358 oo J S O 5o (0l 5 sl sen) oleas
bl Nt gl Joal b pm 53 5 Ciles Sl o Ll 5,800 (-
oS 5 Sl G 5o b dsle o b i j1p sl S S 55 es 8
(Vavy 0(\)61114.p-3.>) L, (5 iy plgd Sal slalema 53 0y 5 axu

(Lac g dadib daduiiny das y g adld) cudys alsS gbilss (A @
FU Sl s s 5 ostla B gimes 5L jlin 445 ) 50 53 0T g9 el v
o3lital 3 4o 030 g0 Fraw S 53 55 5 42308 Jaos Tyl b end 53 (Bl ] o]
Al e Slas g edisl 550 5 oSl HUT 4,0l a8 5y g0 3 0 1S g 13
4 gldlan Jo sl s talpd ol 3 ostinal @il ge 4 48 1,8 515 aST s 5
(VAQY Sty 5 ) do g a8 8

o )3 Slakad ’wa’ Aizad Sy Oladad ey Al L ¢ Sl
g 40,0 S las 5 by 4 Ko S Y b Olig 6 sl ¢3S 5
-JJ%.TL;U-’ Ji;

Sl oz (aesd) sl aasld 5 bao g clasils (a8, 2las,Le STl
SLS 5 5 baes, SaS Jlm 3 s Lin (045,80 @bid J b olS Loty
QAW sl a ) sesbasl g aestinals ) yactp 5 pagds Ao LYM (Olz=3)

1- Dimbleby.




—

WY

Foled = (VWA*) pos Lo Aol gy

)

16055 oo ptir r AL T )3 (6 il 6y ¢ IWL 5 lazlyys Shpm)

SMEC sy s Joma 535 pladema 1 b o 5 50 2 OLS Ll 8 5,5k

b 65T DL 5 etslajl BT s 3 55 g0 0o (5321 OLE LT Lol pon

b ela s Ol 515 g 5o ,UT « (autochthonous) Jsls ol L

A 55 50 Sl _mlb g S Sl allochthonous) o) uolis trl 55 4y OF

Lo ;5 alS jolie plu s S, dae g daails i by 5 a5k ¢ e

sl i J 15 55 (6180 gy Wl e s Sl asd ol g e 5l Sl
V88V STy 5 )

34 bl ms Sladleie 53 dien &) g 4 Ol )3 3 gy T Shecale 5o

Ol ys iy s a5 WJlis Olgie w0 p dals Bl lal b i Sl

O L U 5T e ol s 0,8 0gs el Slace; p 03 S s

At s gty 033 53 3 (8hgm 5 O el 3 1S Bles Sl ISl

(VAA0 (sl )

(s 95 9 550 (AL sLlds (o

ol ;3 dalyd o jregs (pollen) Laos ;e oSy S aLE T S
50355 3 U8 et g1 5 iz 3 odal s 4y 2l S (slaes S 0T dnen
5 St ol ol s g gdo Olygs Esl 5 aS e e Ol (dljsh stee iS
ST mmmann ladls Qb Gy 155 50 Gos oS Slawiliag) 5 035 5
Bl adlere ol laslin g, geee BT slaaY jledel cows 4 alS glaes S
ol sl b (g yitly 5 a3 i 52) €000 650 5051 53 45 e
01858 (MG 6Ty 3. (ST aibin ol > Kt 55 5 sy

s Ol Jal pdands oo «(v)ljjn sl Glaw yes 5l sl slaes S
N PR IS PP RO RSP FET S ST Y * S P v PRI EYE
2 ol oSl S b bl s, 5 (Kbt Jln il e slyo

1- Mindle. 2- Arkhipof. 3- Areva.




SiS oy s e O [ds dalpd oy

SR CEY ST WP RS Y. DT g Ry
S, (arboreal pollens) 5,5 OlalSay by s slaes ,§ (VU s
b S sudans OLis (nomarboreal pollens) s 6 b (shas 5 OlalE Slaes 8
ol OLaj O 53 03 50 (5L,5 4 aloly (slae s Jbs 4 slasl e S i g
08AY Moy g~ e )
Zetibar) () 51550 pgo Sl Bl Sp 55 aly )5 ALS (slaes 56T 535 Lais
il 5 T 50550 53 ) el b Dlins S Ol 0 Bieia )3 (Lo, slaazd g 4o
St (VAR (35 ) a3 423505 S s G S el 0Lts O] 005
dolad 8 aoes BT ol (6,138 o 5 andllas L (VA 5Y) (((Y)@_b)) 3 (sl Ofgn ol
Jlw 5158 03l U G ) o 2ty 305l )5 (leeas ;T Z:J,:..‘.fksl.éwl "y
Wl ol el 4o ool 53 St 53 glpm 5 OF 51 lts Olaws ,S 55 (3
Sl ds ko A = byl SUbLslan 44 05 0S¢ |3 Jlos 158 035 35> o
byl g5 ol e 8 L 00+ + 3505 sl lon 0 20,8 Sims 0Lt oS Wilosls @
by Ole Gl 3151 25 45 a8 o g et sl 31y Jom 0 o o,
OAPY o)) 5 cnnl; Olg) Conl laen (slas Hlide j2als 1A

(el y9) (2 95m 9 55 Le (5 93l sl (o

Slr 2,08 53 gadaze Bl 5 ak Julse 4 (SSE) T Ol g 5a 5 g
@ sbaze BT Jolo 53 o Ol g emsl G5k 5 e adBl uslis oy 5 gn 60110k
2,18 o Oty Cilis 6151 (655 0 sote s

S o 2 8 g (S lgin ) o S350 55 (5L pl 53 0 a8l O sl LG
3 o Ohs 15l b s St ol layl b b el 53 45 s s 0L
iy S8 5 sl Sl (1884 STy el e g Sl yzly Julyl
sl Slao s S v 5 28 S yuew 55 3w bl S50y ot s Sla L 5 (bison)
WREISS) ey Ol 5555 j5Dsl 5o alss 5 OF Lol 00 el sl

1- Weinstein - Bvron. 2- Van Zacst and Wright.




/—r bt = (1FA) ps Jlu acols gLy

)
(V859 i S)T) ol ¢ gatly O 53 Jal gl 5o L5 o

dLMJ,c «uﬂ"”(‘_"ﬂ oo ddl hetill (laml )3 b pay 53 Coprmean

bl 5 BLS i Jy codels s 4y ol Ol sl | 51 (6 31 45 S

4 (hippopotamus) o1 el 5 (bovid) b5 58 15 51 Syl slgl gl

s SV e B sl o bt (gl fies 5 s s 5l aS el s

o3laul ) g0 g1 3w S Lo (Sladgad o S 51 SLOVAAY L 55 9ale) as

SUT pll oS sl al s (sbaghgo oY pth (SLl ¢ punliday > Sla s 5
(VAAD ¢ s b 555 55 1y iyl Jame 1ol 4 S

e 59 S0 9 515 Cihiga 9o sl (&
@3 sl s s s (foraminifers) b b noalyys Y pans 45 bl |

s ol s 4 by o slaazr o b ob)s e o poien iy 5 0558
s yu5 2wl S g (ostracods) las s STx ol fo3 55, Kos 50 @iy s g
(‘J cdbﬁp 3 ol g) Wyl ool coal bizua u.imT 4w g (5),15 48 (gastropods)
WA e b el e a8 iz ) Hles 5 SIS 55 15 g ge Las 5STzul (14T
g0 S S 5 (Sal Guo Ghls Sl o cal il 25y 16 oo w2
N P - CRV N TP I PR WL PR E O Y jans PIRREEE
ol s 5 sherl

s glalees 53 0n S i) 4 sled 4 lg gl Sl e g5 (e g 2l
3 o, 8,8 5o 5 LML s ezl s ol ol ys ot por a5l sb 4
| b o s St s byl g ladator LS )

Slaas S aS sl 0315 BLES 51,50 4o )3 Slazl s wlid o yory olalllas
Sl VY v v s 5l (50T S0yd 34 g o5 cladocera) Lyw 5o p 523 o
088V Vs ,180) Wlasls (6 emn S sladi Sy |y 5 4 (Sl 4, a5, ¢ i

1- Megard.

N




N

L giba(z

Ol Sles 5 (558 Ol 4 5 b 48 dizen (5307 OlaLS (diatoms) Laaa 5>
ol 0asle b s ki S50 i 6lyls Laae pils (55l isline (slaws S
Olasl 0l 53 OF il 5 alied Cundy pasets 4 T S i aauy
OAY D00y 8 e 6550 S8

e ST eSO Jasf 5 5 655 4 w0 aa il slaas 851 sy a5 LT
Ulye & St a5 St ol T bgany 3 Wl HUT5 g g 5l i Gulom
Sald D i 4y edtian b 55k 405 O o Josl i S 515 tna 5l 20
245 St 0 78, 5 aadl L(VAAY gL} 5,5 o3liesl 015 g0 a8l ol o
ok &S sl eph 2505 5 gry Sidi 1 SWL 5 slazl s Slgu ) 5,50
4SS nh g Ol Lol 5 OF Jalasst j 0l Ol b diees 5 Ol LT
slaatan yy 05630 Olsme Ko Bloos w8 s 5055 T3 (slen g3t Yy
3 o Sl Canndy b g bl pan o aS il Ol g ga cpl s
S e Bty a5 63 i el s g ol Ol i St
Olaud Ol ("’ng 4S5 55 (Ol axlys (e Ol g 4 ((VAAY O psle) Liles
Mo 4 s el ;805 Sl sl ye 5 e bs S5 sl o9 L 0
Dilay 3 b phoe bnao s Ao gy Ll 3 a8 ¢ Sl gy Yo e dWSIT G T o2l
ek Sl yd 455Kl el g ccnl s QAT LTS 5 o s sl
b 4 8 I8 4 dalpd s b oo 0 oo

B2, 9 orulaciylicels aal guii-¥
sl glaedlas  Gladaly (8L ¢ uldOlwl glaacer o Sl 5 SO
55 (08A% 5,0, 1850 (75 5 G ygal) ol it (5Lao 595 ks Ll 5
Cilzben p e 51 a6l Ld 38 dalpd 5 larb @ 55 el Ol 3 55 0150 0
(zoology) L, slo (playnology) JWLMaJJ_()L_a DyS o S S

1- Mannion. 2- Eugestr and Keltes. 3- Baumhoff and Heizer.

TS e R

J




/—r oslad = (1FAY) pss Sl 4ol by
)
Logoe St o gle abom 1 ol el 5 8555w 38 P50 55
OVAAR L) B8 e 13 ealinusl 5y 4o OlebidOlwl Jaw g3
colos y OLasl o8aly U al (slal 3 Sl g 3 oloj 45 plajle o
A s 5 T 3 0bilojLs (5, 5l Y paas 2lajl b ) Olulisoleuly
£ 5 3 mr JSim i Il P sy 3 4S ey o T T slye 1S sl
Olys S, S esma (VAP0 ¢y 5 O gals) Consl andls 54y 4l ol 5
1 Lol OF o )5 s a5l 0Lt sla i) i (55 0 Son (M St
Wl e bile 3L K 55, 2B S0 lS 45 (65,150 55 051 g1 Kiles ) ey
ol Jous 53 plast Glac Il cads Ol 5 o dals Ko (o Calins
(OAAY sl 50,43)
Sl ot i )3 e gala 5 iy a8 (Ga] yitnl o 4l oS
o Fovvs dalan o U5 )5 (SS0s gy o JIS03 baluo! Ay 445 35 JLod

@ _}UT.}PJJ—'W‘L}JPJ—JJLM‘JA:“U){J‘JJTW.)‘UL&&.A.JL&SJ‘L;‘JJ

0850 Vo pus gl 03 O 5 myby et G150 b Yzl 5 55yl gn

W Jele b (s, 0 LIS) bt Jule o 4 o O gl g5 ol s oLl eds
A 03] Gl ah

Sl S ol OlSS Gola eon o) sla 05 5 aand 5 s sl

3555 61l i 5 4ab ks Eadllan L (V4AV) D itiin Sen ool s oo
5T iy a5 ge 0SG5S 3 pated (Slaas yoom b slid S I o pa
S dn o 083010 53 S G5lasb ) S8 b sl b s w8
Lot lala baSams oolis ]y dow cadd i phims ol gl ol
53 AT Yo slawl 5 G 51 shaays 148 s 3l ol <ylize Shals
5Ol g 53 b )00 Sl 0dd s 5 63N o835 55 5 eddnen 0
ol gy oS SIS

1- Stiphenson. 2- Metcalfe.




sl gy

)

c...rtu

cL;.n_L_-.‘/J.-..r 6LAUL.A_,J"__' 4‘.»_)_.:..: L{(JJ)_;'/_,_{J) O‘I):I&Lméj/_}».hu J_;:v.'u')) drsy Lo 469}4”_'

/__mu,@ﬁ‘,a,wuﬁum,:

Olygs ol Ky (sl n ds o SLLET] O-FF L2 (ponzz Jlo Y oL
WOhsd oK 5 55U 1K) 55 g0 sti Ll slaodsy b 03Ty APVE s o ald go ¥
a5 3 sl by OHLABI X e =YF Lo ¥ oplad cLilim 55 gl ) & o3
Koo s e 3 Jyond JeK5 K 8emn hlagh o o e ald o ¢ palipge 5 Y
Olias; @) ojlad cdgatn s Olial (slayin gh sl o lilin Olidow daliluai oz OB
Jor=1Ye Sloeds ATYVY
4- Al - Sayari, S.S. and Zolt, J.G. (Editors), 1978, Sedimentology, hydrogeology,
hydrochemistry, geomorphology, and climatological investigations in central and

eastern Saudi Arabia. Quaternary period in Saudi Arabia, 1. Springer - Vienna, 334

pages.

5- Albritton, C.C., Brooks, J.E., Issawi, B. and Swedan,v A., 1990, Origin of the Qattara
Depression, Egypt. Geological Society of America Bulletin, 102: 952-960.

6- Amalkar, J, 1990, a stream trap hypothesis for the evolution of some saline lakes in \YY
the Indian desert, Annals of Geomorphology (Zeitschrift Fur Geomorphologie)., 34(1):
37-47.

7- Arkhipov, SA., 1969. Development of Quaternary river systems and alluvial deposits in
western Siberian. Quaternary Geology and Climate, 16. National Academy of science,
Washington, D.C. »

8- Baumhoff, M.A., and Heizer, RF., 1965, Climate and archaeology in the desert west.
In: HE.J. Wright and D.G. Frey (Editors), The Quaternary of the United States.,
Princeton, PP. 697-707.

9- Bobek, H,, 1937. Die rolle der eiszeit in Nordwestiran Zeitschrift Fur Gletscherkunde,
25: 130-183.

10- Bobek, H.,, 1959, Features and Formation of the Great Kawir and Masileh, Iran.




¥ ooyled - (H’A')r;: Jlo uuu”SU—ﬁ

Desert Research Center of Iran, University of Tehran, Tehran, 63 Pages.

11- Bowman, D., 1971, Geomo;pholog)\/ of the shore terraces of the Late Pleistocene Lisan
Lake, Israel, Palacogeography, Palaeoclimatology, Palaeoecology, 9: 183-209.

12- Bradley, R.C., 1985 Quaternary Paleoclimatology: Methods of Paleoclimatic
Reconstruction, Ch.apman & Hall, London.

13- De Ridder, NA., 1965, Sediments of the Konya Basin, Central Anatiolia, Turkey.
Palaeogéogr,.Palaeoclima, Palaeoecol,, 1: 225-254. _

14- De Niro, M.J. and Dorn, RI, 1985, Stable carbon ratios of rock varnish matter: a
new Palaeoenvironmental indicator. Science, 22.7: 1472-74,

15- Dimbleby, G.W,, 1977. Ecology and Archaeology, The Institute of Biology’s Studies in
Biology, No. 77. Edward Arnold, London.

16- Dohrenwend, J.C. et al, 1991 Quaterna}y geology of the Basin and Range Province in

Califomia. In: R.B. Morrison (Editor), Quaternary Nonglacial Geology: Conterminous
US. The Geology of North America. Geological Society of America, Boulder,

VY Colorado, pp. 331-352.

17- Dorn, R 1. and Oberlander, T.M., ]981, Microbial origin of rock varnish. Science, 213:
1245-1247.

18- Dorn, R.1. and Oberlander, T.M., 1982, Rock Varnish, Progress in physical georaphy,
6: 31 7—367.

19- Dorn, R.I, Bamforth, D.B., Cahill T.A., and others, 1986, Cation - ratio and
accelerator radiocarbon dating of rock varnish on Mojave artifacts and landforms.
Science, 231: 830—833.

20- Dorn, RL, 1990, Cation - ratio dating of rock varnish: a geographic assessment,
Progress in physical geography, 13: 559-596.

21- Dorn, R.L, 1991, Reply to accelerator mass sperctromertry radiocarbon dating of rock

varnish, Geological Society of America Bulletin, 103: 312-314.

o J




22- Dury, G.H., 1971, Relict deep weathering and duri crusting in relation to the
palaeoenvironments of middle latitude. Geographical journal, 137: 511-522.

23- El Sayed, M., 1994, Evolution of landforms in the southern part of Kuwait. Journal
of arid environment, 26: 113-128.

24- Elvidge, C.D., 1979, Distribution and Formation of Desert Varnish in Arizona. MS
Thesis, Arizona Satate University.

25- Eugel, C.G., and Sharp, R.P., 1958, Chemical data on desert varnish Geological
Society of America Bulletin, 69: 487-518.

26- Eugster, H.P., and Kelts, K, 1983, Lacustrine chemical sediments. In: A.S. Goudie and
K. Pye (Editors), Chemical Sediments and Geomorphology. Academic Press., London,
pp-321-368.

27- Goudie, A.S., Allchin, B. and Hegde, KT.M., 1973. The former extensions of the Great
Indian Sand Desert. The Geographical Journal, 139, Part 1. (February): 243-257.

28- Goudie, A.S., 1983, Calcrete, In: A.S. Goudie and K. Pye (Editors), 1983, Chemical
Sediments and Geomorphology Academic Press., London, 349 pp.

29- Goudie, A. et al., 1988. The Encyclopaedic Dictionary of Physical Geography. Basil
Blackwell Ltd. Oxford, 528 pp.

30- Haynes, C.V., Eyles, C.H, Pavlish, 1.4., Ritichie, J.C. and Rybak, M., 1989, Holocene
Palaeoecology of the eastern Sahara, Selima oasis, Quaternary Science Review, §:
109-136.

31- Hedin, S., 1910, Some physio - geographical indications of postpluvial climatic
changes in Persia. Proceeding of International Geological congress, London,
pp429-437.

32- Horowitz, A, 1987, Travetines of the arid regions, oxgyen isotope stages, and late
Quaternary, climates of Israel., Letters to the editor, Quaternary Research, 27: 103-105.

33- Huntington, E., 1905, The basin of Eastern Persia and Sistan., Explorations in the

- S e s s Olats dalpd ol el

\YY




—

1¥O

-

Fojled = (1FA) p32 b Aol oLy

Turkestan with an account of the basin of Eastern Persia and Sistan. Carnegie
Instisution of Washington, Washington, D.C., pp. 219-317.

34- Jado, A.R., and Zotl J.G., (Editors), 1984, Quaternary Period in Saudi arabia,
Geomorphic system in Saudi Arabia, 2. Springer - Verlag, Wien; Ryadh.

35- Krinsley, D.B., 1970, A Geomorphological and Palcoclimatologcal Study of the Playas
of Iran PhD, Final Report Thesis, Air Force Cambridge Research Labs.

36- Levant, A. and Kronfeld, 1, 1987. Reply to comment on "Travertines of the arid
regions, Oxygene isotope stages, and late Quaternary climate of Israel" Quaternary
Research, 27: 106-107.

37- Lowe, J.J., and Walker, M.J.C., 1997, Reconstructing Quaternary Environment (New
Edition). Longman, Essex 446 pp.

38- Mankhouse, F.I., 1975, A Dictionary of Geography, Edward Arnold, London, 378pp.

39- Mannion, A.M., 1982, Diatoms: Their use in physical geography, Progress in physical
Geography., 6: 233-257.

40- Megard, R.O., 1967, Late Quaternary cladocera of lake Zeribar, western Iran, Ecology,
48, No, 2: 179-189.

41- Mehrshahi, D., 1999, Late Quaternary Palaeoenvironment, Ardakan Flaya, Central
Iran, PRD Thesis, The University of Sheffield, Sheffield, 294pp.

42- Metcalfe, S.E., 1987, Historical data and climatic change in Mexico - A review.
Geographical Jouranl, 153(2); 211-222.

43- Morrison, R.B., 1965 Quaternary geology of the Great Basin. In: H.E. Wright ahd
D.G. Frey (Editors), The Quaternary of the United States. Princefon University press,
Princeton, New Jersey, pp. 265-283.

44- Neal, J.T., 1969, Playa Variation. In: W.G. Mc Ginnies and B.J. Goldman (Editors),
Arid Land in Perspective. American Association for the Advancement of Science.,

Washington, D.C. pp. 13-44.

)

/




(—mfwgbwow»w oliggls

45- Reid, J.B.J. et al., 1995, Sliding rocks at the Racetrack, Death Valley: What makes
them move? Geology, 23, No.9: 819-822.

46- Roberts, N., 1989. The Holocene, An Environmental History, Basil Blackwell,
London, 227 pp.

47- Russell, 1.C,, 1885, Geological History of The Lake Lahontan: A Quaternary Lake of
Northwestern Nevada. Us Geological Survey Monograph, V. 11.

. 48- Stephenson, R.L., 1965, Quaternary human occupation of the plains. In: H.E. Wright
and D.G. Frey (Editors), The Quaternary of the United States. Princeton University,
pp. 685-696.

49- Teller, J.T.,, and Lancaster, N,, 1986, Lacustrine sediments at Narabeb in the central
Namib desert, Namibia, Palacogeoraphy, Palaeoclimatology, Palacoecology., S56:

177-195.

50- Thomas, D.S.G., Bateman, M.D., Mehrsahi, D., and O'Hara, S.L., 1997, Development
and environmental significance of an eolian sand ramp of Last - Glacial age, central
Iran. Quaternary Research., 48: 155-161. | _ Y¥#

51- Thomas, D.S.G., (Editor), 1997. Arid Zone Geomorphology: Process, Form And
Change In Drylands. John Wiley & Sons, Chichester, 713pp.

52- Van Zeist, W. and Wright, H.E., 1963, Preliminary pollen studies at Lake Zeribar,
Zagros Mountains, Southern Iran, Science, 14: 65-67.

33- Washburn - Kamau, CK, 1971. Late Quaternary lakes in the Nakuru - Elmenteita
Basin, kenya. Geographical Journal, 137: 522-535.

54- Watson, A., 1983. Evaporite sedimentation in non - marine environments. In: A.S.
Goudie and k. Pye (Editors), Chemical Sediments and Geomorphology, Precipitaes
and Residua in the Near - Surface Environment. Academic Press, INC., London, pp.
163-185.

55- Weinstein - Evron, M., 1987. Playnology of Plestocenetravertine from the Areva Valley,




/__?‘ on—(1r’A')fJAJLw ubuﬁjuﬁ

VYY

Israel. Quaternary Research, 27: 82-88.

56- Whalley, W.B., 1983 Desert varnish. In: A.S. Goudie and K Pye (Editors), Chemical
Sediments and Geomorphology: Precipitates and residuea in the near - surface
environment. Academic press., London, pp.197-226.

57- Williams, G.E., 1973, Late Quaternary piedmont sedimentation, soil formation and
paleoclimates in arid south Australia. Annals of Geomorphology (Zettschrift Fur
Geomorphologie)., 17(1): 102-125.

58- Williams, M.A.J., Dunkerley, D.L., DeDeckbker, P., Kershaw, A.P. and Stokes, T., 1993,
Quaternary Environment. Edward Arnold, London, 329pp.

59- Woolnough, W.G., 1928, Duricrust: A note. Journal and Proceeding of the Royal

Soctety of New South Wales., LXI. 27.




10

(__ Kaveshnameh Abstracts _ﬁ

Evidences of Environmental Changes in Arid
and Semi-arid Regions
Mehrshahi, Dariush, Ph.D.

Abstract

Arid-and semi-arid areas cover more than 30 percent of the earth’s
lands. During the Quaternary period in reaction to glacial prigression and
regression and climate changes, arid regions changed dramatically.
Evidence of such environmental variations has been preserve with specific
geomorphological, sedimentological, geochemical and biological features.
This paper aims to introduce the evidence of climatic and environmental
changes during Quaternary period, while classifying those pieces of
evidence according to their nature and oﬁ'gin. The study has been done
through library work and the most significant features, in terms or their
palaeoenvironmental nature, have been selected and classified. Careful -
ananlysis of the characteristics of palaeoenvironmental evidence in air
lands can offer a basic foundation for local and regional planning,




