SISTEMAS EOLICOS - DESERTOS

P —

" ‘DGeneralidades
e Vento: agente segregador efetivo:
- depésitos: predominio de areia
composigao uniforme
%
¢ Reconhecimento:
- grandes unidades edlicas: relativamente facil.
- areas edlicas subsidiarias a outros sistemas (ilhas barreira):

preservacgao rara, reconhecimento dificil.

e Principais caracteristicas:
- estratificagdo cruzada de grande escala;
- poucos fésseis (exceto nos Loess);
- graos foscos; Ay
- razdo graos/matriz alta;
P - selegdo muito boa;
- bom arredondamento;
- minerais micaceos ausentes;

- agentes cimentantes quimicos;

- conglomerados raros.

e Estruturas sedimentares:
- estratificagdes cruzadas de grande escala (30m).

77\
@Desertos

« Acumulagdes importantes de depdsitos eodlicos tropicais.

R precipitagdo < R evaporagao.

« Origem: raz6es meteorologicas (faixas de alta e baixa presséo). \ T1-4




e Precipitacdao de chuva:
| - disturbios meteoroldégicos originados fora dos desertos
- frequéncia variavel: 1/10 anos; 1/50 anos

- chuvas torrenciais: sedimentos transportados em cursos

temporarios
J: - (WADIS)

e Geomorfologia e ambientes sedimentares:
- leques aluviais e correntes efémeras (wadis) ] w
- sabkhas interiores-playas

- mares de areia (Ergs) T-5:]Figs. 300; 302

@ Processos sedimentares:
e Erosao: alteragao quimica.
esfoliagao (At)

abrasao

e Deflagao: depdsito residual grosso = deserto rochoso:
SERIR ou REG. Fig. 305; 4.28

ventifactos

@Transporte edlico:

e Sedimentos secos

- argila (<0,15 mm) — suspenséo - Loess
- fragdo areia: até 1 mm - saltacéo (1,5m acima solo)
2 mm - rolamento

5 mm - rastejamento



@ Depésitos edlicos:
e Dunas

e Zonas inter-dunas
depésitos de baixo angulo

e Lencois de areia

e Dunas

|- suprimento + decréscimo velocidade do vento
- carga em saltagao

- tipos de dunas: (f) suprimento

constancia dos ventos 15 Fig. 5.9 - 5.10

velocidade dos ventos

o Depésitos de baixo angulo

| - carga de arrasto

- particulas em saltagao aprisionadas

@ Processos / Estruturas sedimentares:

e Duna

e Processos / Feigoes geradas

- laminagéao paralela Fig. 11

- laminagao cavalgante
- laminagédo por queda de grédos (suspensao) Fig. 2.22
- laminagéo por fluxo de grdos (avalanche)

\( 7 —}Precigitados guimicos:
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itérios para reconhecimento de depdsitos edlicos:

e Caracteristicas: B

- Estratos cruzados gigantes (migracdo de dunas)
- Ondulagdes frequentemente orientadas com cristais paralelas ao
mergulho ao invés da diregdo da superficie de escorregamento

(foreset)

- Foresets com baixo angulo (10-15°). Menores do que o angulo de

repouso da areia (35°)

\
}- Lobos de avalanche (fluxo de graos) frequentemente ocorrem

" nos foresets.

|

- Pegadas de animais, marcas de chuva, ventifactos (dreikanter).

Superficie de concentragao de clastos. (residual).

- Podem estar associados com leitos de calcarios, evaporitos

(sais), playa lake, depésitos de correntes efémeras (wadis).
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Surtace winds would come from the north
in the Northern Hemisphere and from the
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(a)

Playa and sabkha
sediments

(b)

Fault scarp

Intermittent-stream
sediments

p. 203.)

Figure 6-2 Schematic diagram showing major sedimentary environments of the desert
depositional system: (a) plan view; (b) cross section. (After Friedman and Sanders, 1978,
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O onaNDES REAS OESERTICAS. =’ AREAS COSTEIRAS SECAS.

0 DESERTOS C/ DUNAS DE AREIA P14 OIMECAD DE MOVIMENTO DE OUMAS.

PADRAOD SIMPLIFICADO DAS OWMECOES
PREDOMINANTES 00S VENTOS

‘F,[' Figura 13. Distribuicado dos desertos atuais no mundo.

Modificado de Glennie (1970).



PROCESSES AND PROBLEMS AT THE EARTH SURFACE

FIGURE 20.11 (a) If the Earth did not rotate, two simple
convection cells would be established in the atmosphere, one
stretching from the equator to the North Pole and one stretching
from the equator to the South Pole. {(b) Because of the Coriolis
effect, a rocket sent north from the equator curves to the right
(east). This is because the rocket not only has a northward velocity
driven by its engines but also has an eastward velocity caused by
the Earth’s rotation at the launch site.@Because of the Coriolis
effect, atmospheric circulation breaks into three convection cells
within each hemisphere, named, from equator to pole, Hadley,
Ferrel, and polar.
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FIGURE 21.3 The global distribution of deserts. Note that the largest lie in the subtropical belts.
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FIGURE 21.4 Rising air at the equator loses its moisture by rai

raintorests. When the air sinks over the subtropics, it warms and
Fhus, raintall rarely occurs in the subtropics
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Rising air cools; FIGURE 21.5 Moist air, when
rain cglouds form. T > forced to rise by mountains, cools.
Air picks By ai As this happens, the moisture
up moisture. > (rainshadow) condenses and rain falls, nourishing
\

coastal rain forests, so by the time
the air reaches the inland side of the
mountains, it no longer holds
enough moisture to rain. Deserts
form in the rain shadow of
mountains.

Evaporatioq é g

R R e

FIGURE 21.6 @ Currents bringing cold water up from the
Antarctic cool the air along the southwestern coasts of South
America and Africa.@ The cool, dry air absorbs moisture from
the adjacent coastal land, keeping it dry, so coastal deserts form.
(c) The Atacama Desert of South America is the driest place in
the world.
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oo
°diment  Playa Lake

Figure 15-31 Playa Lake
formed on the bolson between
adjacent pediments.

Pediment Iprimarily erosionai)
jada (depositio
,—-Beiada (depositionaf)

Figure 15-34 The development of a pediment and
bajada.
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Fig. 300. Map showing the chaiacieristic distribution of various types of subenvironments in a desert region. Note that the sandy
region is only a smaller part of the environment. (Modified and simplified after Glennie 1970)




Fig.302. A general view of a desert environment showing bare rocks and wadi systems. Coarse-grained debris usually accumulates
near the exposed rocks. Sudan (After Solle 1966)

_Fig. 305. A closer view of a serir surface. (Photograph by G.
Solle)
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Deflation

Deflaon -+ . .-F

Desert pavement

Deflation begins Deflation continues Desert pavement
to remove finer established,
particles deliation ends

Figure 4.28
Formation of desert pavement. Coarse particles gradually become comeentrated into a

tightly packed layer as deflation lowers the surface by remaving sand and silt. If
left undisturbed, desert pavement will protect the surface fram further deflation. (Photo
by Peter Kresan)

Desert
pavement



Fig. 1.12. Diagram showing the three principal modes of aeolian
transport of grains: surface shear stress exerted by the wind causes grain
(A) to lift off the surface, carries it downwind back to the surface where
it bounces (B) back into flight; this motion is termed saltation; grain at
(C) hits a large rock — possibly causes some erosion — and elastically
rebounds to a relatively high saltation trajectory; grain at (D) strikes the
surface and ‘triggers’ other grains into saltation; grain at (E) strikes the
surface containing very fine particles (too fine to be moved by the wind
alone in this case; see threshold curve, Fig. 1.2) and sprays them into the
wind where they are carried by turbulence in suspension; grain at (F)
strikes larger grain and pushes it downwind a short distance in a mode
of transport termed impact creep, or traction.
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along the ground surface. As they bounce, they follow parabolic

2 FIGURE 21.10 During saltation, sand grains roll and bounce
¢ paths.

- Suspended
load (dust)

- Surface load
(saltating
sand)




MODELO DEPOSICIONAL DO
AMBIENTE DESERTICO

ELEVACCES :
—\' . 71VR

ura 15. Modelo deposicional do ambiente desértico mostrando a a
subambientes. , ‘

ssociacao de



. Segao esquematica através de uma costa desértica mostrando a
distribuicdo dos ambientes e/ou depdsitos associados. Modifi
cado de Shearman (1978).

DEPOSITO
D€
INTEROUNA

DEPOSITOS ECLICOS DE BAINO ANGULO

SUBAMBIENTES DE ACUMULAGAO DOS DEPOSITOS
EOLICOS (ADAPTADO DE FRYBERGER et alli, 1979).



Fig. 5.9. Diagrams illustrating the principal dune types and the winds
responsible for their formation. (From McKee, 19794.)

(e) 7 Parabolic dunes

Barchanoid ridge

N i
d) Dome dunes (h) Reversing dunes

Fig, 5.10. Diagrams illustrating common forms for transverse
. dunes and the conventions for measuring width, W, length, L,
and wavelength, 1. (From Breed, 1977.)

Megabarchan




Muddy layer

Climbing ripp!_es

Pebbles on upper
eolian foresets

Subaqueous scour
and fill

Eolian foresets
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Muddy layer
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Figure 10-7. Schematic area
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istribution and stratigraphic relationships of:
ephemeral stream deposits; and B.)eolian dune deposits with large-scale foresets. (After Fryberger et al.,

Steep eolian foresets
graded laminae

§ Avalanche toes

High -index ripples

Convex foresets,
inverse-graded laminge

Coarse lag

Sand cnd granule
ripples -

eolian sand sheet and




DIREGAO DO VENTO
MIGRAGAO DA DUNA
ESTRATIFICAGAO
CRUZADA

SUPERFICIE DE
SOTAVENTO TRUNCAMENTO
(LEE SIDE, FORESET)

OU FACE DE AVALANCHE

(SL/IP FACE)

INTERDUNA (

IV B IOCT. WO OO W KT

BARLAVENTO
(s70S55 SI1DE)

INTERDUNA

PRINCIPAIS PRINCIPAIS

PROCESSOS: PROCESSOS:

QUEDA DE GRAOS MIGRACAO DE ONDULAGOES
FLUXOS DE AREIA . EOLICAS

MIGRACAO DE ONDULACOES

EOLICAS ~

ESTRUTURAS DE DEFORMAGAO

des : Damaris

Figura 10: Perfil esquematico simplificado de uma duna com denominagées e principais
processos sedimentares.
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Figura 11: Principais processos e feigoes geradas em depésitos de dunas eblicas (Modif. de
Hunter 1977).



EPHEMERAL
___OLDER, STABILIZED STREAM (SAND PREVAILING WIND
— DRAA SOURCE) DIRECTION
<L PARABOLIC DUNES

LUNETTE

ACTIVE,

MOBILE DRAA

: PLAYA LAKE
STAR DUNE (SOURCE OF
(RHOURD) SAND, CLAY,

GYPSUM ETC))

TRANSVERSE
DUNES BARCHAN
DUNES RELATIVE VELOCITIES OF SAND MOVEMENT

ON FLAT SURFACE AND MIGRATION OF BARCHANS

LONGITUDINAL
SEIF DUNES

' _GRAIN FALL AND DOMINANT WIND
GRAIN FALL % DIRECTION
LAMINATION —

CLIMBING
RIPPLES

TRUNCATION
OF EARLIER
DUNE

UNDERCUTTING OF

WIND REVERSAL .

PRODUCES CLIMBING s REVERSAL LEE-SIDE SLOPE
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C d

EROSION OF PROGRADING
MAJOR PART NEW DUNE
OF OLDER DUNE

EROSIONAL
CAPILLARY SURFACE
-WEDGE- FRINGE OF
gié?)'ggRB\ggS WATER OLDER
TABLE TRUNCATION
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Fig. 2.22. a Most important dune forms in relation to  fall lamination and sand-flow cr i

prevailing wind directions. From right to left increase imposed by small-scale climbingsii:;?edllgi’xiigﬁeo;

én sand supply and volume of sand accumulation, but caused by various subordinate, wind directions
ecrease in the velocity of dune migration. Playa lake (Modified from Hunter 1981). ¢ Hypothetical cross

provides sand-size clay aggregates, carbonate, and section of longitudinal dune. (After McKee 1979)

evaporites (e.g. gypsum) which make up part of the d Truncation of older dune at capillary mugr._QL_

—(Based on various sources, €.g., roundwater table and 1
, Cooke and Warren 1973; McKee 1979). b Large grosion surface s

transverse or barchan dune with unidirectional grain-
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CONTINENTAL EVAPORITES

EVAPORITE FACIES

W Erine-pan & evaporitic fat

2oaa  Perennial shallow-subaqueous

ASSOCATE] FAGES

= Oy Muatm

2\ Dispk (in muatiat

==== ‘deep-water’ (Laminites).

COASTAL EVAPORITES

Egu_n 3 Modern evaporite depositional environments:

with playa lakes, salt pans and mud flats
lagoons and salt pans (salinas).

disgram courtesy of C.R. Handford. Evaporites form in non-marine interior basins
(continental satithas), coastal supratidal mud flats (marine sabkhas) and marine-fed, coastal




Sandflats
Ory Mudflats

Saline Mudfiats

Older mvaporites &
saline mudflat depasits

Figure 32 Schematic block diagram shewing depasitional framework for the continental
évaporite (playa complex) model Modified from Eugster and Hardie {1975).

Figure Saline mineral zonation in playas

. A)} Yotvata Sabkha (Israel), after Amiel and
Freidman (1971). B) Deep Spring Lake, California, after Jones (1965), Ca = calcite/arago-
nite, Dol = dolomite, Gay = Qaylussite, Th = thenardite, Bu = burkeite,
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Fig. 5.32. Small dune field. ~?5 km long, associated with an impact
crater on Mars. (VO frame 571B53.)

Fig. 5.31. Dune field within a ~200 km impact crater in the
Hellespontus region of Mars. (Mariner 9 frames MTC 4264-15, 19.)
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+HYPERSALINE BAY WITH
TIDAL AND SUPRA-TIDAL
SED. AND COASTAL SABKHAS

IN WETTER PERIODS:
LAKES AND INTERDUNE
FLUVIAL ACTIVITY

DOMINANT WIND
a DIRECTION

SEAWARD PRO-
GRADING SANDY
COASTAL BELT
(HIGH SEA LEVEL)

MIGRATION OF
= AND -

OVER EMERGED
SHELF (LOW
SEA LEVEL)

SURFACE
CURRENT >

TURBIDITES
CONSISTING OF SHELF
EOLIAN SAND EDGE

b

ONSHORE WINDS

VEGETATION

LONGSHORE
SAND TRANSPORT

SAND DUNES ON
EMERGED SHELF

DURING LOW SEA LEVEL

Fig. 2.23. a Interaction between seaward migrating
eolian sands and marine processes including relative
sea-level changes. In interdune areas, lakes or fluvial
systems may develop. (Mainly based on Samthein
and Diester-Haass 1977; Schwarz et al. 1975; Einsele
et al. 1977). b Various types of coastal dunes result-

FLUVIAL

SLOWLY
MIGRATING
LONG. DUNE

RAPID- SAND MIGRATION
IN INTERDUNE AREA

FORMER CLIFF
IN SAND DUNE

COASTAL AND SHALLOW-
MARINE SANDS

SHALLOW-MARINE
SEDIMENTS (E.G.
SANDY CARBONATES),
HIGHEST SEA LEVEL

/OLDER COASTAL DUNES, PRESERVED DUE TO
RAPID CARBONATE CEMENTATION

DRY CLIMATE: COASTAL
SAND MOVES FAR INLAND

LONGITUDINAL

SAND FLATS
(PARTIALLY SABKHAS)

LANDWARD
MIGRATING SAND

ing from onshore winds. In arid regions, the coastal
sand can migrate far inland to feed interior sand seas,
while it is stabilized by vegetation in the more humid
zones. During low sea level, shelf sand can contrib-
ute to the buildup of coastal dunes. See text for fur-
ther explanation
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