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Die Atmosphare der Erde ist etwa 500 km machtig. Der Tempera-
turverlauf in ihr ist durch die schwarze Linie angezeigt. Das uns
direkt betreffende Wetter konzentriert sich in der Troposphire.
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Figure 13.4. An expanded display of the variation of atmospheric temperature with altitude, show-
ing how the temperature maxima correspond to absorption of the Sun’s radiative energy, and also

how the temperature patterns define the major atmospheric layers or “spheres”: the tioposphere,
stratosphere, mesosphere, and thermosphere. Approximately the lowest kilometer of the tropo-
sphere is not named a separate sphere; however, this region, the “planetary boundary layer,” exhib-
its strong eftects from the daily cycle of solar cooling and heating. The troposphere above this region
generally varies only a degree or so due to the daily cycle of heating; however, it does vary greatly
with the effect of passing weather systems. ki = kilometers, ml = millibars, mi = miles. (Source:

Adapted from D. C. Ahrens, Meteorology today; an introduction to weather, climate, and environment,
West Publishing Company, Sth edition, 1994.)



Figure 14.1. Air motions as they would occur on an imagined
.i-dealize_d Earth t__ha_t-does not spin-on its axis, but is heated evenly
In the tropics. In a direct circulation, as shown here, there is
rising -mati-.dn_m the warm areas .and sinking motion in the
cooler areas. Poleward motions in the upper atmosphere and
equatorward motions in the lower atmosphere act to enclose the
circulation. Motions on the real Earth tend to begin in a similar
manner near the Equator, where the effect-of the Earth’s rotation
1s small; similar cells, called Hadley cells, show this same direct
circulation. '”
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circular, refle{:tm?f'the balance of gravity

and centrifugal erfects, at a constant 0 Satellite (or air parcel) @ Satellite moves ever faster @ Eastward moving satellite

height above the surface. moves slightly faster  than Earth at this northern  moves straight, but Earth's
than Earth at bEquator, latitude ... on map appears lines of latitude curve away.
path appears straight 1o turn to right. ,ﬂ}gﬁin, it appears to turn to

right |

O Apparent rightward @ In the Southern

soinning Earth turning continues to Hemisphere,

PP L near Equator, where similar apparent
Satellite or air parcel takes initial momentum of path appears 10 turning, to the
Earth. Consequently, viewed from a non- straighten left

rofating position in deep space, the nearly cir-
cular orbit seems to spin around with approxi-
mately the rotation rate of Earth.

Figure 14.2. The Coriolis effect is observed when the reference  the straight-line motion of the satellite. Place a pencil along a
point is the rotating coordinate frame defined by the spinning  latitude circle (tangent to it) to observe this effect clearly. Again
Earth. The left-hand figure shows a satellite in low Earth orbit, as  there is apparent rightward motion in the flight track. Exactly
seen from space. The satellite makes a simple circular orbitunder the same laws of physics apply to a cannon projectile or an
the force of gravity alone. It was launched from the Earth and  airplane flying within the atmosphere. The same laws of motion
carries along some of the Earth's angular momentum plus what-  apply to air parcels, even as they are affected by pressure forces
ever was added by the initial rocket power. The right-hand figure  from surrounding parcels. In addition to the various reasons for
shows this motion from the perspective of someone moving these apparent forces, the basic physical laws of the rotating
with the reference frame of the rotating planet. As the sateliite  Earth's coordinate system dictate the following: There is an ap-
‘moves northward, some effect causes it to turn continuously to  parent “force,” always to the right {(in the Northern Hemisphere)
the right, passing regions on the Earth. The satellite is conserving and always proportional to the speed of the parcel. (Source:
angular momentum. The apparent rightward forcing then brings  Adapted from J. T. Houghton, L. G. Meira Fiiho, B. A. Callander,
the satellite to a due west-east trajectory at the northernmost  N. Harris, A. Kattenberg, 2d K. Maskell, eds., Climate change 1995;

portion of its orbit. The satellite continues in a straight line;  the science of climate change, Cambridge University Press, 1996.)
however, the parallels of Earth's latitude circles curve away from
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Abb. 2.2

Schema der Sonneneinstrahlung auf die Erdoberfliche sowie der Zirkulationssysteme und der Niederschlagsverteilung in der Troposphare.
a) Bei gleicher Menge der auf die Erdoberfliche treffenden Sonneneinstrahlung verteilt sie sich in hohen Breiten iiber eine groBere Fliche als
in niedrigen. Entsprechend groBer ist die Albedo an den Polen und bedingt somit die geringere Erwirmung. b) Die groflen atmospharischen
Zirkulationssysteme. Die Rossbreiten liegen unter den absteigenden Asten der Hadley- und Ferrel-Zellen, die relativ kalte Luft herabfihren.
Das Meer ist hier oft aufgewihlt. Die hiufigen Schaumkimme der stiirmischen Wellen erinnerten die Seefahrer an die Mihnen galloppieren-

der Pferde, daher der Name. Am Aquator liegt die Zone der variablen Flauten auf den Meeren unterhalb der Aufstiegszone erwirmter Luft
und zwischen den beiden Hadley-Zellen. Die hdufigen und langanhaltenden Flauten waren bei den Seeleuten der gro3en Segelschiffe gefiirchtet.

c¢) Relative Variation von Nlederschlag N, Verdunstung V und NiederschlagstiberschuBB bzw. -defizit N-V mit der geographischen Breite.
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Figure 9.5. The general circulation of the atmosphere: the actual atmospheric circulation shown
schematically in a vertical section from polar regions to the equator. ITCZ = intertropical conver-
gence zone; km = kilometers. (Source: A. Goudie, The nature of the environment, 2nd ed. Copyright
© Basil Blackwell Ltd., 1989. Used with permission.)
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Ascending air often Figure 14.3. Motions of air into a low-pressure region in the

(Cloud-free)

forms clouds | Northern Hemisphere are shown at the right in (A) and at the

i

- Ascent

Subsidence, left in (B). Air begins to move in from higher to lower air pres-

or sure, accelerated by the pressure-gradient force. However, the
descending Coriolis effect acts continuously, causing the air to move to the
motion right of the accelerating force; within hours, the motion becomes

" - a slow spiral inward. The low-pressure region is called a cyclone
T o because the air is moving cyclically, and in the same direction as
980~ the Earth’s rotation. Similarly, in high-pressure regions, air

moves outward from high to low pressure; however, the Coriolis

- h etfect moves it to the right to form nearly circular spiraling mo-
(B) tions. These are called anticyclones: The motion is cyclic or nearly
| Circular but is opposite to the direction of the Earth’s spin.
(Source: (A) Brian J. Skinner and Stephen C. Porter, The blue

planet, Wiley, 1995, p. 342.) | |

Wy ST

Figure 14.4. Typical coordinated motions and eddies in various regions of the globe. All winds are
shown at the surface. Around the sides, cross sections show the vertical motions and great cells,
such as the Hadley cells in the tropics. In the tropics, motions are driven by strong heating, and are
thermatly direct. At the poles, the strong chilling effects of the ice packs drive strong overturning
motions. More complicated motions are typical in the mid-latitudes. From the Earth system perspec- o

tive, these complicated motions are called eddies, or variations on the flow; from a more local ¥’ '1"'[ Fda

perspective, they are organized cyclonic storms. These include winter storms and hurricanes or ty-
phoons. Between these localized rainy regions are larger regions of fair weather, the great anticy-

clones, or high-pressure systems. (Source: Adapted from L. Musk, Weather systerns, CCambridge Univer-
sity Press, 1988.)
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Figure 14.5. A simplified view of the

development of a typical mid-latitude
ical cyclonic storm, also called a winter
storm, although it can occur during

weather system, known as an extratrop-

-any season. (A) The storm begins any-

where along a front, or boundary be-

tween ' cooler ' (polar-influenced) and

warmer (more tropically influenced)

- air. These boundaries tend to be dis-

tinct. (B) Warm air flows in from the
south and rises, producing an area of

Dissolving stag p

low pressure. (C) Meanwhile, cold air
sinks as it flows around the storm from
the north; eventually some air will

curve around the rear of_ the storm,
along what is called the cold front. Cold

air occupies progressively more of the

surface, whereas warm air collects

aloft. (D) As a result of the Coriolis ef-

fect, warm and cold air tend to take
Sp iralin g paths
pressure center.

around the low-
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Abb. 24

]ahre:szeiti:che Variation der Monsunstromungen. a) August: Asien warmt sich im Veriauf des Sommers auf, daher steigt die erwirmte Luft
uber der groflen kontinentalen Landmasse auf und zieht Luft aus SW an. b) Infolge der gesteigerten Albedo iiber dem Kontinent wird Luft
aus SW nachgesogen. Dieser Luftstrom bewegt sich nordostwirts nach Asien hinein und erzeugt vorher westlich von Indien im Indischen
Ozean durch Reibungsiibertragung die entsprechende Meeresstrémung des SW-Monsunstroms, der an die Stelle des ndrdlichen Aquatona!
stroms tritt. ¢) Februar: Kalte asiatische Luft weht im Winter als NE-Monsun aus NE iiber den Indischen Ozean, da nun hier in Aquatornihe

infolge stirkerer Erwirmung Luftmassen aufsteigen. Infolge der niedrigen Albedo Asiens bildet sich d) der Nord-Aquatorialstrom wieder aus
und der Indische Ozean zeigt Stromungsmuster wie die anderen Ozeane (nach Gross, 1977).
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World distribution of average annual precipitation. [From Climates of the World,
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ESSA Environmental Data Service, Asheville, N.C., 1969.1
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Prevailing westerlies

Subtropical high-
pressure cells
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| pressure
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| Subtropical high-

pressure cells
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Major desert areas of the world in relation to
prevailing wind directions and major topographic
elevations. Sand dunes are only a small proportion of

the total desert areas. [After Desert Sedimentary
Environments. by K. W. Glennie. Elsevier, 1970.]
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wst’}  BEAUFORTOVA STUPNICE SILY VETRU
sa—q - rychlost
stupen oznaleni v an 3‘5} ‘otine rozpozniavaci znaky v m/s - v km/h

0  bezvitii - calim Kouf stoupéa kolmo vzhiru. | 0,0 - 0,2 <1
! vanek - €i fj,ff Lo “” Smér vétru je poznatelny podle pohybu koufe, vitr viak nedcinkuje na vé&trnou korouhev.- 0,3 - 1,5 1 - 5
2 slaby vitr - { ?3‘%{: brveeze Vit je citit ve tvafi, listy stromu Selesti, korouhev se pohybuje. " 1,6 - 3,3 6 — 11
3 mirny vitr - gentée Greez€  Listy stromi a vatvicky jsou v trvalém pohybu, vitr napind praporky. 34 -~ 54 12 - 19
4 dosti erstvy vitr- mod- breeze Vitr zvedd prach a kousky papiru, pohybuje slab§imi vétvemi. 55 - 7,9 20 — 28
5 Cerstvy vitr~fresh frecze Listnaté kefe se ohybaji, na stojatych vodach se tvofi vinky se zp&nénymi hiebeny. 8,0 — 10,7 20 - 38
6 silny vitr - 5‘{:‘*1"-0*‘13 breeze  Vitr pohybuje siln&j8imi v&tvemi, telegrafni draty svisti, pouZivani deltniku je nesnadné. 10,8 — 13,8 29 —- 49
7 prudky vitr-mode rate gs‘tfé Vitr pohybuje celymi stromy, chiize proti vétru je obtizna. 13,9 - 17,1 50 - 61
8 boutlivy vitr- £resh gafe  Vitr ldme vétve, normdlni chiize je nemoZna. 17,2 — 20,7 62 ~ 74
9 vichfice - strong gafe Vitr zptisobuje mendi §kody na stavbach (strhdva kominy a stie$ni tasky). 20,8 — 24,4 75 — 88
10 silnd vichfice- whofe. gﬂmﬂfﬁ Vitr vyvraci stromy; na pevniné se vyskytuje ziidka. 24,5 - 28,4 89 —-102
11 mohutna vichfice - storym  Pusobi rozsahlé Skody; vyskytuje se velmi ziidka. 28,5 — 32,6 103 ~ 117
12 orkén - hubricane Niciveé aZinky. s

Beaufortova stupnice byla zavedena zaddtkem 19, stol.a zsloZena na odhadu (posouzeni) rychlosti
vétru podle typu (tveru) a vydky vlin, miry zpénéni more (sprsky) e viditelnosti - pivodni zimeér
byl cilen na stanoveni povitrnostnich podminek lodni dopravye

Gaaje o rychlosti vétru byly proto v yﬁvedni'varsﬂh*ﬁdenyvuzlech (knotg) = podet namornich milil

Z&ahOd&

2118



FIGURE 15-10

Desert pavement in Death Valley, Californa.
Note how several of the pebbles have been faceted

by sandblast. (Photo by Eliot Blackwelder.)
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17.9  DStone-littered surfaces are common in the desert, as ustrated
by this example from the Sahara. [Franklyn B. Van Houten.}
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that after rainfall moisture never penetrates far. Nov. 1977, after rarnfallon 12.11.1977. Photo 13.11. 1977,



17.7 A faceton a ventifact is cut by the impact of grains of
wind-driven sand. [After Robert P. Sharp, ""Pleistocene Ventifacts
East of the Big Horn Mountains, Wyoming,” J. Geol,, vol. 57, p. 182,
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Obr 94. Vzmk hrancid. 1. Pisek hnany vétrem pies valoun vycnivajict z povrchu piskovych uloZenin:
obrusuje valoun a vytvdfi na ném sbrousenou plochu (facetu). II. Zméni-li takto sbrousens valoun

svou polohu, vytvdri na ném vdty pisek dalsi facet
(Podle G. WaGNERA.)
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Fig. 5. Minikarst phenomena caused by dew on terrace

gravels (scale, on the right: mm graph paper). tho;;_'_
Wolfermann, Labor, FU Berlin.
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Fig. 7. Woolsack forms in basalt

Oct. 1977,

Snow-blasted bowlder, Taylor Dry Valley, Antarctica. (Photo by Warren Hamil-
ton, U.S. Geological Swrvey.)
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visible. The surface is very slightly undulated. Oct. 1977.
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Obr. g1. Viklan u Tandilu nedaleko Buenos Aires. (Podle vyobrazeni z dila Jon. WALTHERA
Das Gesetz der Wiistenbildung kreslil autor.)
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Obr. g2. Vznik wviklamit v Coloradu (USA). (Autorova
kresba podle vyobrazeni z dila Jor. WALTHERA.)
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Obr. 89. Hfibovité skalni dtvary vzniklé vétrnou korasi. Nalevo skdla Ras el Kadi u Chargeha
v Hornim Egypté (podle Jor. WALTHERA), naprave skdla ve stdté Montana v US4 (podle J. S.
ALLISONA.} (Kresby autorovy.)

Sl e ' . . - ..
N .. .

Hfibovité 'zEt‘y'a':y vzniklé --zg_ez“’t'mozz korast; Monument-Park v Coloradu (US4).
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73. Pokli¢ky, typ zemnich pyramid v kridovych svrchnoturonskych kvadrovych piskov-
cich v Kokorinském udoli blizko MsSena. Kryci desku na vrcholu poklicek tvori vrstevni
deskovité polohy tvrdych Zelezitych slepenct v mékkych rozpadavych piskoveich; na
udolnim svahu (_"v-p'ra-v'f:}') vy¢nivajl zelezité desky jako f‘imsy' denudacénich teras. (Upra-=
veno podle Q. Zaruby.)



-

]

1-mr-;,__

L]
e
"
&
¥,

L

-
-

L o

-
-
-7 -

F
L
-
e

LS
-
-
-
oy
]
[}
-
-l-"
7

L]
-

-
L N .
¥
v !
-*
N
~o T
*-i
A
. n

sda .

-
e

e
K l"-"_-. _ .

AR g

- - L 1 -'
AR Rt
.__".-.. R
A

55

i
i

¥, e T
s e W IR
R Y R
- Tw% 320
* H. TR

.II‘
LR
200G AR AR ﬂuw ”:

2 Bivk

F RS S . a2 7
L T L



[
. L1 ot ekt gt - ' . . A .
B L IR SO NRARE AL a1 A Rt i I :
' PR '\.."FI'.;.- . 1 . I|. A ”.'.']::1'—'1 o o -.ﬁ___.""_" uy . -I‘l,ﬂ;{.':l I"::-.'l:.!"-; ox .-'-;-.r‘: x A
a a e - . . s . Bt 1 [ e by ] L L o T A T L :?' AL o -F L
e R T R SUE AR o . A R VAN bR s Ok
S .'_' H \.'!'.l'.:-r - :lr'l:-f-:"#‘k.:a;f:: a ;4‘.;‘-.@ 1?'_'t'L . e . pon TRk o B [ . v L% “‘133 Lol h"lt'-: 2 r.-l-\l:"-""-:i"i“"; i -5, "-::""'::':‘Y'.-t‘. WL T - -
. Lo oad P L 2y T A S (T 4= - . . : _ ! % AN - : i - Y
e Tl t--c-;'--.‘fi.nu_:e-uaﬂ» sy e A T A R Sy : S e e TR e Ve S e e b e et 1 R ek s
W L. - H e - BT - B . - - . - - - .. -t - - - - - . - H . - - - =a I L L ~ - - 1 -
. L .r.__F «. :'U::Tﬂf:}l;f':-'?:}" g fT:L"“".-t‘, :'1"-\.::-:-"". . By . _.' n .":xﬁ._'h_ " . o S e, . - - R . oo <l ___._“.-u: " 2 k i':ﬁ;:“z;?ﬁﬂn? - ._-_‘;“_: "‘-“'-'F'.". N " e, "-"'*':-"f"_;-f-i-‘ __.:_.1__
= Ta W ..-" -r-'--'\-:ll. e s . :f-!‘,: - '.:.-"' Loa . ) - v e R b I-"":"n.‘ - " o - ' =" - - no - T . L f‘"rvﬂ{i& "t.-_. SR - . d “':.' - T - = - ,,";'E-“:l-": ‘;'\-":' {r - .
: L= Lot . - : - S - " " S . .
- - - N "."." . . - " -, . . T -l'"-‘ I-Ir‘r_:.._ . . : _
Lo ' - = - - - . %N LR Fl 1 T ' T I I
T T T - - ‘. v - o 1 . T 'L'I"-" Ly
Iy x I I| ’ L I - . L ‘.l et "! [/ . .'T'-.- ! I'."‘
- ' . 1 . - r ] LR AT Bt
' I'-" .. - ! - ] ' u ICLE e
" .
N ' 7 1 ’ rr . ’ 1 5 -.l -
LY | = 1 1" L - 1 " . W ‘..'
. \ } _ . - II. L . . ¥ y . "= o l \ . .
- - 1 - - -
.o , - - * - = - I L -
2. e 4 _ - LY - -+ 'h._ n . . - . . - \ L i . - . s ;+_ . ...:-_ - —a rﬂ." . _ =
- T e - 5 - T ' . - * - L LTS . Sxok LT .
. P r - 1 - - a. et I T - = ar
- a ' o . oo . =3, < N - .. T
) e - - - L - * _ - -
LI - r - - - - L 4 L L W . - -
L . LI e - .- i o - . . N .i\. - . . - - L K . '
- o= - .. - . - b r . - a R RC I - [ ] - L] a - - L
LT e e - 1 - " L .ot - . -, hl - - ot - » N
1 il .u' Lt - - T a L 4 ' . LI ha tat 1 - 2 . I T L] . . T )
= a T - - % - - - ' . . -, a . Ta o . ) i
Pl L) ',II I":."‘_ -1'|Idll . ':1 1 - ] . - . I -"*" 4 - L .. . ) . _|_. , . LT ‘l ca e r : ‘l. LI L AT el " R . f i '\-I!
S oE s LR '. " a =" - [/ a4, .- H d - LI . T, i by . ' P r _:-I -‘. ._':r
' B P de L 10 -
1% - H i TN 2 AR ;
o .
¥ TR i LA L -
e ] .
b b 1 B .
L

PR
_.-Ff

o 1'&’&': -f_,}‘ . '4:';3-_ e 3 el 2 e y . . ) ’ -
By g N o g T T ey _ :
Ty *:f*w.‘ﬁ ek, it gl ﬁ.‘. : s i . . -
P Sy D6 T e ST b g e : .‘
#?ﬁ#&ﬁl :E.i}'{_a -". = i ats - g - o : . - .. i . . -

S i L R P IR edle s

. 17 3

d
"

e W e e | .
Sty et t L 7 e rhh o L
‘%1 e ¥ el A oy N ! A - TR v _:- ' :
L -ﬁ: | ;f"' - o
~ -
R - e “
et T T~ e .
s . i%‘ ;*“?h "
3‘.:; Hﬁm;@ -} L - -
Jir#r‘-‘ﬁf ; iy :." l- J v . ;r “‘HT N .rl- - F : 7. . ' o n .‘il : I ! - - - . Il
L 'nr “ - . 11 "I . I"'\‘:, ] . e . e s - : N . ] é“ . . 4
3T [ i 4, “-. -4 a’«“"l‘ Y 3
- W ’vi't:g",:-. _;u*_v‘.;;ﬂ e .'-:.l-.
E?ﬂﬁ.-:tig*:&:#'-: ::_a:a-".f:f#f.g:;'“f‘
H ; 1,',‘ N e _-.- Lol 4 i N
1 L P"’, A A3 £ ;‘;,.*{;‘::‘*"-“F.. o4
R S T A LM S E T A E O LA W
L e T e D R e e Pt e
R 00 Ty SN e A ]
FA R b - el T T R e L .
T . _ “ . Ty L
f::u‘i:- b .. " . -._ ' . II‘ I:ll f :.
ir--.\.:"" 7 o™ I-t_:,‘.'u“.. MR B | - ,:--.:;.'-1. ) L. -"
3-" --., o P :- b tw . s - :-\.“ . wt e ; - -
i F:ﬁ T : \ TS -
e Ripdian R

. KR
LA ﬂ.f_r_
A T
o - W e L
g SF L
- ‘- l ...

; I‘g"."—,-:“

TEC i gt e P e R Ty T ] B T AT . - -
ﬁ‘rl" 1-;' - = 'y ey % . [t 1) _:_'.‘n. - Lt ] . - . - . .. . ot
Sy T - i i ; AN o e ! -y e T . . s S | foman T
‘-1"::“-""'-— 1I"l-.1-|'3fl":'f.r TUE_? Ly Hae = e 3 T ! .'. | Ay e T i -.l_.r?-,‘_-f‘_ SIS EMLE B |- .' _'._ I wo Ly 'I Dt
v E%.. e e R U T
LA " [t ; ey lear L] H ! . T S I P A S L L,
— '.".: II:.P_f__:l; ", b 4 .Equ T e A LA L. 0 e . L Ji’. .. o . " E e . I-II. . ‘-: DR . rlI AT . .-I'. . - o »
. g , a r L 1 . ! ' ) L S 0 "o ) 5"‘ 'I N v

L L B SR
s SO\ R e e
iy g e A g TRt AT MOt o il T T Tt - = 2 - ; ot g e O ST
".'If:,:_'.""t“a};; o L Pl iy alikop i 2 "":-:ﬁl L T LAty 2 ; . : %:f&w;%ﬁ

o P e S

e

w -ramal

19. View of Lithostratigraphic boundary between the Thmed al Qusir Member below and the
Qrarat al Jifah Member above. 5 km S of Abd Na’im. Photo J. Zikmund.

-

gl A 19 0 L 7 S R 5 e e T e UL A g L e e LA 1 et VR £ e e : ; : vy M L i i B ) e e g 20 K g AR LS o kb st v P e - -
T ;Hf"" i L ?{:_'&f’--:;gfﬁﬂ' ) Pl P o wfn%mfb?ﬁﬂf?ﬂ%r;?ﬁffﬂw e S o) ﬂpﬁiﬁﬁﬁﬂfqﬁﬂ:’%‘ h“}ﬁ'iaﬁ‘: *?ﬁi::%?‘:«h%"ﬁﬁ"‘- 3 1&%355'“# _,.,"":’3:_-;1"*5-15:;; el 4 by i R A ;iﬂsﬁéﬁ e -
p : et b 0 76 L R v e e A, < X L e T i D e B e e e e B Nt Y LT g T LA ey ekl ool Bty R g e e i
Xk ._;_3‘;.;31_“ s ;5., A, c-gﬂ 3?#,1?; ﬁé{'}%ﬁ’ﬁ %; : .kﬁﬁ"i PR T A e ﬁ"&”’fﬁr?ﬁﬁgﬂiﬂﬁ‘}%:f ;1;;" : AN F LY ﬂé&?ﬁi{‘-;{ s
S e L = i Lo . " ';-i ._j::'-._ e K y . ; A . iy ." ;-#:l‘?{;ﬂr:"ﬁl?ﬂ- ™ :.:'-;i -.-":5,1{’.-" L e 1 '.a': M T _,t‘hs..!,":"-g\%?# ;
R A S A A B B R R s e I e
r_l..-,‘:.fi = [ =i - r L] . .. Ir e I"u.rl_‘. a-'. . .I-.-ﬁ: . |FJI-; L 'q}.' ) I.- %-'—‘.,'._ |I-| l:‘ l. 3 ] . . []
" il X = i l"'-!h P AL R S T Iri-%%l{?:'%‘ri:{f?‘ :;:f:"ﬂ:'f‘r':'f‘ X
et A LN ALt ) S kR L
P e s e L 4 ?r:{.:‘: ?ﬂlﬂ"ﬁit‘:"-""?-’*?",':-a'ﬂ#i:f“u’-ﬁ*: i
PRI
%‘Aﬁ_ﬂ}}l Ny Rty
2 X S paed
ol

s

g

o T

¥ Porir L
ra i
b= ' ’
¥, ".ﬁ*‘-“f 'L";-
g L g T
. .ﬁ-*"f:t?ﬂ'i "‘_1*.-!-" %40

v i P Ly
SRS AP AR

+ "i%ut #..-.._'j?:in_ ij-ﬂ-
A LA gVl s

“E".%& o
I-_'::.I_ v ."-;' " '11.-!;? Yy . __r: ey - .r r _-:.‘_ " s . . s o . : -. o - Y : 1 ' 1 n Iy - - =
e T T H 3 o s e Pl T b d Ly Bt ol .. I d iy 3 v - ok '

-- -
L L ‘*H‘}-‘_lﬁli“
N T T -y e g e, T
L ) H":-""'-';F.ﬂ,.ﬁ-.,i-it

- - E s ; .- 5 & : L .. . .:??E'r"'ﬂiﬁ e o) |*! . "I. ik w'h" - " E '-:r ,_ e ...-1‘ 1 .- Fofmii= L "
RS R R AT e e *#'“ g e e U L R ok IR T
' H '_ - hﬂ'u.‘.;" 'iﬁlf:""'. y ‘._.. rﬂr"i _“'-Ilh. .-"' [ -?i. ‘_I R " : - -?‘. A I [ ] ; ! - ' L ” Al

a ;
'y h’!_‘ﬁl

....
e vy

-y
B}
Ly -

;t'i;

Fhn s

r iEi‘E! ’ -
rl.,._-...-‘ld-l-"‘. [
m algpgietig w by g Mty 1‘.-1...- L Xy
Lt IR U N o L - L N S I
R R . ‘q'ﬁ:_-r“"_a. .
L] b Wttt ar LI

PRy
FkE
T
L |
XN
!

l'....-rh -

.
l-.!ﬂ +
FE |.|1
L

4

¥
1

LR D S
T

L L L)
B o Frpt a &

Tttt RO E el e A T P
“"'iﬂh..m'w ﬁf? (e Apottogss
IRy A

= ",

bR TR, A
LHTTNa R
i)
A ,-;,;.u:ﬁ:!ftr:-ifb g

I gL S
At g TEELh g;‘:r_

‘*‘iﬂ’t‘r"i-;;#‘l;a‘n""* .- H

v 0 2 1 e A T

L]
g

,“. . . b h . -_h“_.-.-r. 2t g ; W n ‘. . .I'h, ", Py’ A ' ' " L . ' = " I s Ir.. - " &‘*"f‘&*ﬁk . ol ’ . ' . ] * . . r K F :h _‘ . ! . - " . 2 . - . '1' . k '1-- - '-I r_ t .*' 23 * A
'l"h . — ‘p:-! Yy r - '._ " i .- n b, I ' - gk PP o ﬂi‘-l . i, . ] r : J ..I ol ] ] r.. [l 11 L= ' ] . ,. A ] 1 .". s L 1‘_ ) . - . - , . \r n..l . ..r .‘ ,
R T o =t LA o et H ,_.1_-,._.1,"_-.:..;.5, R A P T e T o ey L ARG x ER ; g . . oL T o AL RN
", L . . ' - . N el L ; . i . ﬂh gl 5 ¥ - s W ' u p i ot . 3 — e ' . i 3 ) oy " . L] ' ' " - ' . el L] IR r ..'. " . d N
ry [ a. - b -y _ﬁ - '.E" L’} Fapah - - . ) - a P Wt " - ™ *'b'— il y : ' . ? . ) .
- ” . il "F::" . Pt 2 At T, : e i~y ; P 2Lyt rood . y ¥ - ' -
-l P Ak, 5 Hi‘:’“q. v % Ly . 1 . : ' - T
L. - ! -*

~ i
iy ! g
o

-

LN b, . ' -
Rl e,

- k) -
,;'K-Htiﬂ:'m_ a

- L]
g o e s A W 4
A LR 4
b AL

_

y
)

'L Fl
"

e i 3
o e S Mty
R Y

i,

F
'I'*-_l,.

L

r.l'
.‘_
XE
)

B
i
"

)
ﬁ;

[}
3
iy
73
.I~!|

o

1
sy L
"

T

e

i

: i A Tl
el i ]
- Fonipts Py g it i
- _‘i;.!-;_ﬁ‘*ﬁ?f e 1-;'}' R T
; I e S i o
= L :
;'i‘%&t:ﬁt:;:::;f;vﬂ ., @w"ﬁf‘.ﬂf}. -:;ﬁ'-;:-. P
RN AC T ity e e ! _ ; e -
o e s B o L R R £ 133 e e R A e
#.:1 L el W ’ l::l AT & . e Y Br 1" _.--.‘Ii“ r, iy = . . £ Pyt t,'.- I"’I-i-v.,;"-.-"'1.‘f.l"lu"_'.|_.“|l.-r "_.i_-.

I
L1
P TN

AL
Tird
{
Lo
i"
.f.;l.:'
LX)

¥
L ;'r";:

s

[ : . Tt F 7 %'-- ;;E‘:
1] fr Ll [ .P'r B " -rl rr. ..rl N ,ﬁ : o 1 r 1 . " W [ ~ . = ) ] + =L P2 e, 0 . A - i) ey b L y
e ol i) : X . b= 3 ¢ T X . . il B, g e =k - L et . f ; . - L
R e e R e g Y R i R R g R e e e o i T

: N i vy [
it ) . Y Lom S WA L. Yy IS ~ny
Pt s 3% gk 4 .-r,:'i... ::-—'-:: R "‘.-.‘. ‘_:E:E* A AL ] : ]
H A L . e o e B ] — 4 » .
\ ’ el A Iu_‘-u_,_-,!ill'r-n,,. _1._1‘.;_‘;_”“ .'*_ -u_ﬂ'lm - :-..'- A s L Xy, = e 3 " w ~
’ ' - . - R A e = = ) ot - a-r - - Feow - I - -= an

15. Oyster bank in the basal part of the Al Gata Member. § km NE of Qérat al Qalbah,
Photo |]. Zikmund. | '



S fn,

T
L]

.o !
L

wet

b
-n*.ﬁ
4" .I.\..-_.*u-.
et
L
L
Py
"~

Il
T

Sy

N
o
B
2
v .

M

Il

\
]
1]
= .
3 n
. :
o™ - i
i ¥
3 )
>
. ™ | =
&
1
.- - M
= .-!. i
4 B

23. Rock gate in the dolomitic limestone in the Al Gata Member, Qardrat al Hufrah, 27 km
SE of Hufrah. Photo J. Otava, "

v . . B :
. - g
- . .- . N
- P . e .
Lo = L 1 - 1
LR o - N - -t .
e s e e = = . .
. R - ' P -
1 : e -, M . el '
T ! P - L
AT . A L .
Dl - s - . - . Lt
P - - -
. L I T K .
-7 ..\-. " . .. "= ..'
- - . .I I'I .... . - . -lh =
H . S - : P
Ry . o . i -y
. -0 '
Loy S . o
P K - ..
: . A .
. . i
n
._I' -
! .
- . . ;
. . [
. n

a ‘! -l
- YR T b . : L ol
. . H. = : . - il
. g Sy Jow - o g . ; L1 R
2 ey 3 o . 3 ] : 1R i Rl .
(i *Et‘k i LTI e ARy T e T AL A
1 - A I

- hard ok, ﬁh o
1 " H g i N 2. . g i L x "Ry . e At ) L 3 1 T - - ' AL
O e D e gﬁWh .._1‘5#_‘ T iR g L e L ke -L“#‘ivvfﬂ;'.if'w'_i‘?.:-}—"'ﬁi{-zf-.._-._'f.} e e -

Wi L . i o ey vl e P

LRS-
e

=
' -
MRy
N pa =1
e -
Ll W
)
. - P

e R

i L
1‘“'# " & 'Irqll. I
L -:." l';.::ﬁ"" .r-;'.
LA E A ey e
SRR R L n i i I R e i et L RS M SR R N G ALty
e e A R R L ot
e I-:’I -:'-":ﬁi'.':a.: it . ; . A - EL""! . :
1 ."'q'.-'-. HEH -
Lt T e ENE LI

t
b,

cing i 1, ¥ 14
AR . _
g ar ___'-:_ - o : P Ll
o L1 i. SN Nt Ol e LR g TRt L _E‘.-ﬁh{-_&{ et

= ’h.,. i & i TT " ; E ? el ) k- o L g _t:..ll_,!-ﬁ'-. ol 1 “Ib‘#" E

T g Al - 'l__" o L il ‘51ﬁ?fm'$'**'_ Y

L T [y e ., ) L oy # ].i o r*';i-‘.? "‘.—-r.'rif’*::_?ﬁ"-:_.::l.li
t -'"‘l""ié‘., bt -Jtﬁ.‘ir"g "I. b &

bt B

R A Rl %,‘f‘ Tk
%?::53 hﬁh; X ‘1‘ k cf g xR Lt
P e ﬁl -i"',']l_"l; diﬂ,}'l{}_.
o Fﬁ'rﬁ L L Ay ni
. T ‘:.:‘;15.:11%?' % LS 1“:. ¥ s Y
:2“;1! "t;fg;! £f E’f}'ﬁ%ﬁ A ﬁ'ft& oy

Py
R TRt S A
SR Gl ey
A e R
SO
% T

I
T a
b

54 =PI

e )

1

.
] -

Sy

3 SR
g &‘gdﬂ?ﬁ%ﬁ -.l:ﬁﬂ.g-
SRl Bl LR

i oL ?E?E‘.; s Pt

-

''''''''

;ﬁ;ﬁ

2 ...:.-.,r.-;lll-rﬂ,tgg
A . ) r LN al .-:.:4
. 1.- . 'F-:.?.‘} ‘I ;‘1}1‘-":.!- 1";-. .

F =, T

Lulh

SR
k v, =K = ] v
s"""._!,ﬁi?ﬁj‘-ﬁi’?‘ﬁ

o
\ T Tenany 2T L LA

~ I A A
SRR

L.
-- T T,
[ P T . REL Y,

~
3 1

24. Tower formed by dolomitic limestone of the Al Gata Member. The top is built up to
crustified chalky dolomitic limestone of the Thmed al Qusiur Member, Widi Dakakin Bui
Hagqf. Photo J. Otava.




rl+__

.t'l'-‘:"' - - m

!-.'?.-"""ﬂ"‘" P I
- LT W v -

|
oAl
L T




iskov-

skalniho mésta.
Souvrstvi Kvadrovych pis-

a vyvoj p

- “.J.:F:' L‘_..‘:-'-F‘

..-i"-dr'-h' 3

Fars '
ri

o
N T
..-'F. .-:'i '
-, q:. e
Al
l-: .

r

A
4

f
!

r .‘
r.'
"
T
Ty
o
wp T
- *'
- . g
e
IE"“J.F L 1]

¥t
=
ek
LT
iy

&,
.

3t

-
.I.
.
-
-
™

L ]
. .-*

=

H

A

Wiy Rt
P

:..._—.ﬂm..*

T v
e

g 0,
o
e
l‘l_"
o
<

s B e, .

-”..l__ -1..1 -
v T
L]

L i 2
M VER
: Y I aaedt

) . .... ' ..1 : “J‘j .-.-....- . K 1

mil kridového sta

-

L .
[y ]

é -"- .

-""r-l'_‘_q-
e w g

vl

L]
ing
ity rozpa

~ %,
.
>
¥
-

._1'. -

. -_..

e’ L P
LA A e ) ) 1
‘._..ﬁ.... “mﬂ.i.ﬁr.._h& y -.ﬂ...“.a.p . um.qh...-___ .

) ‘. 17 _r._-.___i.m. A" w..u-..._...h

..ﬂ.-. .0 -
.ﬁ ..-.-_I...

ol
'

ﬂm‘

R RN ]

el Tk » ...-.:.;...J.ﬁ#u___‘.. + H._..m
SR ET A g
- [ ] " n.ﬁ. +

o At

L]

Moravy je pokryta usazen

1 R % .
: i - - : : BT oS S : . ' : L, A . . ! > - Y a ¥ - . ¥ =Ty K ¥ - A —r
. . . - \ A AR ........r .....”..... : ) : .. . % . . . ." .. . Lk g . e . . A F”*m.vﬂ...’u..-.“ﬁ .1.._1-*-{-._'_-...4 P

uma

L
- "
T a .,
'
..
*r

L Y # l
1.-.T...- L ! “h i.ﬂh
1 2% e e b Sk e
W%Fhfﬂ Emat iy pal) b _.ﬁ, FRLE
¥ P )

F
*.—

{adil

AW , .-__ L w-“.k.._@:_ _:"1 -J'.....~ “
H. b ) h—% T ! N i
¥

+

N T
.t i___uu..._u,.-n.”.-_ﬂw
et ;
LR Y .n“.u_- 1.-.1 r ' B
R H _.4 t.ﬂ_. ;

. f ; .

L ]
LAY
A .:..M....m ety |
pepdaity,

& .
Py

h Cech a3 severn

kovce maj
. Prachovské skély u Ji¢ina

S

- a
; s
- e, % —m-l-lﬂl L]

-

[ .r--t.

=
kA .

is-
yimti
Na
dle

ymi

o

dile

modelované podél vrstev-

O - 1t vt
fﬁ; . fﬂl!q.ﬁm.wf. . .1..'—_

m.v-..r Fyrn Em .n..: L ....u B
i h-. - .b.. | ”—...q.-.__“..“ h St
Y AT .

5 g £

in vzni-
in po

kolm
dorovn
m

inami a vo
tk
vrly,

.‘- .H
. I-.
i
(ST -
oy g
*_“_. '
*.ﬂ_rh_...h

ki

ruzné tvrdosti piskovce,

72. Velka ¢ast severnic

jez se spojuji

L~

kiidoveé ta-
a prohlubuji ve: Zleby, Ty

tknuto sv

1. H.-. .n_._ Y
o -..“ “LH.H?_W'#- C o

e )

navzajem
kvadry,

é
&
h pukl

je pron
ac

ronem a vétrem v detailni

tvary. (Podle autora.)

. 1 —y

-
L

' .
el WL
w e

-

rozdel it]! hmotu pi.S:kovcﬁ-

nar a pu

|

Cesk

MLl
yimi,

Kov
bule

h s

-

=

rizova

k
k
ve -Svislé

<ajt za

2¢. Vznik
covehio
nic

pukl
vrsteun

d a tvori poriznu

e suky VyskefF, Velka hora

-

1EGy

v pozadi cedi

-
|

ny, hrubé sloupov

é pis
ta“.

N

I més

Z nich kvadrov

.skaln
a Trosky.



4 dlouhodoba suspenze _
azdovysky . (<20 pm)

stovek az

tisici metri

' - kratkodoba suspenze
| 4 (20-70 um)

—_—
az tisice km

az 10 km

modifikovana saltace
(70-100 um)

saltace

-

70-500 um
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vétmé bouie (rychlost vétru od 10 do 20 cm /s (podle Pye 1987 in Einselle 1992)
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15.12

In this series a sand grain is first driven forward by the wind {a) and then
bounces off an obstruction on the surface (b). It next follows the path shown in
(c), and strikes into a bed of other sand grains. Several of these are thrown into -
the air as a result and driven forward qs shown in'(d). See also Figure 15.13.

r

Saltating grain impacts surface
and knocks another grain info air

im

Figure 9-3
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Saltation transport of sand grains in wind. As a
saltating grain falls fo the ground, it may strike
another grain lying on the surface with sufficient force
to throw the struck grain into a saltation trajectory.
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3.

valtation layers formed during many windstorms are
so dense that the ground cannot be seen, yet the top of
the layer may be sharp and the air above it clear.
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Figure 9-2

The amount of sand moved across each meter of width
of a dune cross section in relation to wind speed.
High-speed winds blowing for several days can move

enormous quantities of sand and change dune positions

markedly. [After The Physics of Blown Sand and

Desert Dunes by R. A. Bagnold, London: Methuen,
1941 ]
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(a) Early stage: small drifts -
in wind shadow

(b) Middle stage: large but
separated wind-shadow drifts

coalesced

Figure 9-19

Formation of sand dnft m the Iee of an obstacle, such
as a rock. The obstacle, by separating the flow
streamlines, ereates a wind shadow in which the

eddies are weaker than the main windflow, thus
allowing saltating grains to settle and build up a drift.

‘The drift is a streamlined body built in response to the

nonstreamlined obstacle. [After The Physics of Blown

Sand and Desert Dunes by R. A. Bagnold. London:

Metheun, 1941.)
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Figure 9-1
The global pattern of belts of surface winds and

Obr. 98. Vznik vétrné brazdy v navdtém pisku pred piekdZkou
Pisek nahromadény pred prekdZkou

(pahorkem, plotem, budovozz)

barometric-pressure cells. The subtropical

high-pressure cells move somewhat and change. size

from summer to winter. Arrows show generalized

wind directions.

déli se touto brazdou v ndvéj a privéj. (Podle Ericra KArsSEra.)
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Obr. 100. Pletvofeni hromady pisku jednostrannym pusobenim véiru
v srpovitow dunu (barchan). (Orig.)

Fig.338. Schematic internal structure of a seif dune. The central
. part1s made up of opposed dipping high-angled cross-bedded

units (encroachment deposit), and the lower parts (1. e, flanks)
are made up of low-angled to horizontal-bedded accretion de-
posits. (Redrawn after Bagnold 1954a)

DEPOSIT

Fig. 339. Hypothetical internal structure of
whalebacks assoctated with seif du nes. Note the
‘arrangement. of low-angled accretion deposits

= w w o = i & s
e

w ¥ .'r..'l'.-_ :--::..::"_.-; ™

and high-angled encroachment deposits. (Re-

B sccmenow oreost drawn after Bagnold 1954a)
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Obr. 107. Stéhovdni primofskych dun na Kurské kose ve Vich. Prusku. Na poldtku 19. stoleti sahaly

att pisku smérem ke Kurské zdtoce (H.) opét obnaZeny. (Podle
BEHRENDA.) | | |



Top view
Side view

_WIND
DIRECTION

Figure 9-26
Barchans are solitary dunes whose horn shapes point downwind; sometimes one barchan may overtake and
downwind. One horn may elongate as the dune moves coalesce with another.
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Obr. 101. Srpovité duny — barchany. (Kresba autorova.) -
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Obr. ro2. Pidorys srpovitich dun (barchani) v Buchate v Turkestanu. (Podle Jor. WarraERA.)
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Figure 9-22

Du_nes- in the:_ rabilan desert, showing the slip
large dune advancing on a sand-rippled surface.
grooved appearance of the slip face is formed by
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Figure 9-23

Interfering sets of cross-beds in an ancient eolian
sandstone. The complex pattern is a response to
variable wind directions. The appearance e¢an be
similar to the interfering trough cross-bedding of
Figure 8-11. {Photo by R. Siever.]
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Limitation of the height of a sand dune by a

e T AT
#.?'#--‘ ":".""'“!-"‘
g ko) T
; s e

comprfe:ssed wind stream. As the dune Zrows h’i’zgher;.
the wind stream (shown by streamlines) becomes more
compressed and thus travels at a great velocity, which
makes it more competent to transport sand grains.

and the dune stops growing vertically.

tventually, a height is reached at which the wind
speed 1s so great that all of the sand is transported
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Desert sand “mountains,”
draas, in the Saudi Arablan
desert may reach heights of

as much as 250 m (820 ft).
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17.17 The steep slope {acing the viewer is the slip face on the lee side of a New Mexican dune.
The dune moves {orward toward the viewer as sand is pushed up its windward side and is

deposited on the lee side. Continuing small slips of loose sand keep the slip face steep.
[Franklyn B. Van Houten.]
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Texas. (After Hunter 1977)
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‘ig. 3.4. Main types of acohan dune dnd draa. The terms used in Figs..
D-H may be applied to dunes as well as draas. Effective wind direction
is indicated where appropriate. In Figs. C and | no one direction
dominates. Figure | shows the size relationship between dunes and
draas (after Cookeé and Warren, 1973).

Fig. 5.7. Internal structures of coastal dunes, Parana, Brazil, with rose:
dragrams of foreset orientat ion. Note the similarity with the transverse
dune from White Sands, New Mexico (Fig. 5.6, B(1)) (after Bigarella,

Becker and. Duarte, 1969).
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Barchan dunes Seif dunes
.- “Horns” of dune directed down-wind. 1. Axis of dune parallel to the dominant wind direction.

2. Bulk of dune foresets dip down-wind atanglesof upto34°. 2. The bulk of the dune will have dips of up to 34° oriented al-
” . L ) most at right angles to the predominant wind-direction but
3. Asmall proportion of low-angle dips will be oriented at al- witha component in the direction of the wind.
most 90° to the predominant wind direction but with a com- _
ponentin the direction of the wind. They represent thebed- 3. Seif dune bedding may be complicated by the migration of
dingonthe horns of the dune and are very similar to that seen smalllocal barchans over their surface.
in aseif dune. | - | N o
i T ST | 4. "The frictional effect of the bulk of a seif dune is thought to
4. Low-angle dips oriented up-wind may be preserved whena give the wind a ‘corkscrew’ rotational component directed
barchan climbs onto the windward accretion slope of a more towards the dune. Localised 34° laterally dipping slip-faces
slowly moving dune of similar type. may result. FEe =

5. The slight sinuosity of the dune may result in the preserva-
tion of low-angle dips which have an up-wind component.

Fig. 335. Cross-bedding directions in a barchan dune and a seif dune in relation to wind direction. (After Glennie 1970)



FIGURE lh-25 |

Cmg::rﬂbffddz?zg o the Navajo sandsione, Zion
i S _ - iy

Park, Utah. (Photo by Tad Nichols, Tucson,

These dunes in Peru are A?"I'EO?M-)

. catied barchans. The horns
of the crescent point down
wind (to the left) and the
slip face is the concave side
of the dune. They are
migrating from right 1o left.
(Photograph by Aecrial Ex.
plorations, Inc.)
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fnternal Structure of Sand Dunes.
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2. Sand accumulation continues, water table rises in sand.

- A - i
LA B . L ST " W ET o4, 3 .
.-r"'"f-.lﬂ..'r"r* m“_ - % _ oA T . * "'*b'“r' ek T "
T T e e R R TNy oy i T L
' T Png, s L Ly s =" Ja) —?‘m IR
g D gy ik, N S o N P e o I AT N
.'.,i...-... e ekl s g e bl T i W kb HE A ks beeeas wam ey ey bl ekl o b, L y Yokl o e . el e
vy, ak, it T Ll Y
— PR By eyl Skl Se—y P e Ry — gyl E gy e
S A A TR BT ey sl ekl e it eeeh sk gl S oy bk L Ay y — P By
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4. Second dune f{ield accumutates on water table surface.
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5. Water table rises to new position in dune field,
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Fig. 328, Scheme showing horizontal truncation surfaces in a
sand dune deposit. (After Stokes [968)
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. Figure 8-19 Photomicrographs of modern rég sediment compared

with thin-section view of sandstone inferred to be an ancient reg.

A. View through binocular microscope in ordinary light coming:
from below of particles of modern reg, one particle layer thick, _
Simpson Desert, Australia, collected by pressing a piece of Scotch tape
against the ground surface. __ | __

B. View in plane-polarized light of thin section cut from specimen of
Lander Sandstone (Ordovician), Wyoming, United States. (R. L. Folk,
1968; A, Fig. 4, p. 16; B, Fig. 1, p. 10.)



I'7.18  These shoreline dunes form complex patterns behind the

- beach at 3 Ore
1o 333, Complex barchan dunes, Sudan R T 't”h-'i's- SEEOSBHY Or 99?”' ._Th.e b__e.cl.ch: serves as a source of sand,
(Alter Solle 1966) ' | Vo T NS SOUICe IS continuously renewed by longshore currents of
S e ocean water. Onshore winds {from the lelt) drive the beach sand in-

‘.. 2’ land The photograph shows about 450 m of shoreline.
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Figure 9-2%8. .. ]
Longitudinal dunes parallel to the prevailing wind a satellite (Gemini IV); (b) is a low-altitude airplane
direction in the Saudi Arabian desert. Ph-atﬁ.gr'ﬁph (a) photograph. {From Arabian American Qil Co..

is a view of the dunes as seen from the great height of -.

17.20 This transverse dune in the Schara Desert south of the Atlas 17.21 These barcharis are moving across the Pampa de Islay,
pattern characteristic of many smaller dunes. [U.S. Army Air Corps.] Inc.}
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Fig. 302. A general view of a desert environment showing bare rocks and wadi systems. Coarse-grained debris usually accumulates
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C
Feanshismingemnl i 4B T s T )
Ao H a L e L ot . B

R O o
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stacle, making a sand drift deposit. (After
Gripp 1968)

Fig. 320. Scheme showing cross-bedding de-
veloped in sand drift deposits
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Figure 9-15 | - | |
Death Valley, California, a desert playa. Surrounded lower slopes of alluvial fans grade into mudflats at the
by mountains and filled with debris from them, playas borders of the playa. [Photo by H. K. Malde, U.S.

- are intermittently occupied by lakes. The light-colored Geological Survey. Courtesy of C. B. Hunt.] |
areas are salts, deposited by a Pleistocene lake. The |
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Abb 48 Salzsee (Salar) mit Trockenrissen. Salar de bmpexa, Boltvien
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Figure 9-29

Pleistocene loess, showing prismatic jointing, in AR
Colorado. {Photo by H. E. Malde, U.5. Geological
Survey. ] |

Figure 3 T | |
Setl of fow angle cross bedding showing bottomsels: exposed thickness of sel aboul

asymplotic passage of toesets into

_ 2m. White Rim Sandstone (Permian, Utah).
botlomsets. Note length and thickness of
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Figure8-11 Schematic block diagram between Judaean Mountains and Dead Sea, Israel, showing partial

view of sediment filling ot graben. Proximal fans consist of gravel; and distal fans, of interbedded gravel and

muds (Fig. 4-3, A). Center of basin is occupied by lake muds and salts. (Modified from Y. Langozky, in Y.
‘Langozky and A. Sneh, 1966, Fig. 2, p. 9.) |
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Obr. 114. Schematické zndzornéni erosivntho cyklu v aridni oblasti.
" (Podle R. F. FrinTa.) R
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Poldtelni stadium: Horské hibety jsou oddéleny koryiovitymi kotlinami: piivalové vody vy-

ryoqii ve svazich ryhy, pri jejichZ vydsténi do kotlin se tvoit dejekéni kufele drti; v kotlindch
vznikaji bezodtokd jezera — playas.

Stadium mladosti: Horské hibety jsou erosi znaciné rozryly, kotliny se zapliuji horninovou .
drit. ~

Stadiu m zralosti: NiZSi (pravd) kotlina stdvd se erosivni zdkladnou kotliny vyssi (levé)
a nacepovdvd ji.

Stad ,fzzm poz dni zralos £i > Povrchové vody odiékajici z vyssi (levé) kéiﬁiﬁ}’ do kotliny niZst
(pravé) rozryvaji ndnosy vypliujici vy$Si kotlinu etnymi rohami a vytvdfeji v nich krajinng typ
zvany Bad Lands. |

Stadium staroby: Larovndni reliefu; z pivodnich horskjch hibeti zbyvaji. jen ojedinélé své-
decké pahorky. Zdnik vodnich tokit znacnym ubytkem sréZek. Silnd deflace projevuje se na Cetnych
drobnych vélrnych virech (smrstich) zvedajicich sloupy jemného pisku a prachu.
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