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Serra do Mar — Serrania Costeira
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Planalto Atlantico — Cratera de Colbénia
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Planalto Atlantico — Cratera de Colbénia
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Planalto Atlantico — Cratera de Colbénia
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Planalto Atlantico — Cratera de Colbénia
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Planalto Atlantico —
Cratera de Colonia
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Planalto Atlantico — Cratera de Colonia




Planalto Atlantico — Cratera de Colonia




Planalto Atlantico — Cratera de Colbénia
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Planalto Atlantico — Cratera de Colbénia
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Planalto Atlantico — Bacia de Sao Paulo

Riccomini et al. (2004)



Planalto Atlantico — Bacia de Sao Paulo

BACIA DO
PARANA

Riccomini et al. (2004)




Planalto Atlantico — Bacia de Sao Paulo

Riccomini et al. (2004)




Planalto Atlantico — Bacia de Taubaté
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Planalto Atlantico — Bacia de Sao Paulo

Riccomini et al. (2004)
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Planalto Atlantico — Serrania de Sao Rogque




Depressao Periférica

Bacia do Parana

} - Parana Basin
\ Early Cretaceous flood
gﬁé Ij basglts (Serra Geral Fm.)

& dykes related to the
3] Sarra Geral magmatism
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SECAO GEOLOGICA ESQUEMATICA DA BACIA DO PARANA

NV PARANA BASIN SCHEMATIC CROSS-SECTION SE

LEGENDA

IFm Serra Geral
[_JFm Pirambgia/Fm

Rosario do Sul/Gr. 580 Bento
.Gr’.Itararé, Gr. Guata e Gr. Passa Dois
[]&r Paranz
PGr. Rio Ivai
PlEazalto Trés Lagos
Embasamen to

Maodficado e Raffasll et al., 1996 (em Milanl e Zalan, 1298)
Adogifisd from Raiaedy aral, TRRS (i lan! and Zadn, 1998




Carta Estratigrafica da Bacia do Parana

Litoestratigr

Fm. Pian

Marinho

=]
[
s
=
A

Fluvial a

Milani (1997)



‘ e -
hen S \\‘..._ N A
..
-

“Ritmito de |

“

tu

&~ d ™' Ny
. » o . - .
. W . 5
P b
> s
- . .
,'_{.,\., Fe
e 4.“ .\r A
-~ . .
- ~ W ~ .
. &
x
‘L
. 2
™
. "‘4-
-
3
o
< ¥ . -
- ~
~ - Y
5 ‘
‘.-'l« -.' »
: — o
-~ L
. - -
- -
~ s
3
.
: . ‘
ot
> -— - A ¥
— vl \"8s
3 ™ S
J : SSs-
RN AN e had
- - g »
s P ‘
= L




Carta Estratigrafica da Bacia do Parana
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Formacao Tatui (~Rio Bonito+Palermo)
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Fm. Assisténcia
(Permiano, Bacia do Parana)

Betume em fratura no dolomito

Ritmito (dolomito e folhelho)
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To extract shale gas, engineers typically drill straight down to the target layer of shale, and then they drill the well horizontally. Explo-
sives set off in the horizontal portion create holes in the well's sides through which millions of gallons of fracking fluid are pumped. The
fluid fractures the shale, releasing the trapped gas for recovery. It's a big operation that has the following potential hazards—most of
which aren't specific to fracking but can come with many large-scale energy operations depending on what kind of practices and
regulatory supervision are present:

AIR POLLUTION Flare pipes WASTEWATER OVERFLOW Fracking fluid,

3 : | that burn methane so it doesn’t about 1% of which ts made up of chemicals
BLOWOUT When blowout | build up, diesel truck exhaust (sometimes including carcinogens), some-
prevention equipment is | and emissions from wastewater times Is stored in open pits that emit noxious
absent or fails, pressuriz- | evaporation can dirty the air fumes and can overflow with rain

ed fluld and gas can | near a drill site. 7
explode out the wellhead L vosv
> truck f L
gl

r
|

-

AW A

C I\ TG

GAS LEAK Methane, the primary B HOME EXPLOSIONS If methane
gas in natural gas, may be present S does get into the water table—

in layers of rock above the target because of cracked cement, local
layer. Cracks in the cement that geology or the effects of old wells—
seal the well off from the sur- it can build up in homes and lead to
rounding rock can provide a path explosions.

for this methane to travel into the

water table,

OTHER LEAKS There are some worries that
local geology in particular areas would allow
fracking-produced fluid and methane to travel
upward. But most evidence of exposure stems
T o from surface problems such as spills or illicit
Source: Rachel Ehvenberg AL AR Zd A ) S dumping
and Nicolie Rager Fuller, ZN 3\ AN\ N )
ONACE Wews The Wall Street Journal

http://blogs.law.harvard.edu/environmentallawprogram/fracking/
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Formacao Corumbatai - Permiano

CEAPLA, UNESP, Rio Claro



Cuestas basalticas

Foto: M. L. Assine
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SOS Cuesta de Botucatu



Formacao Pirambodia (Triassico) — arenitos eolicos

Gesicki (2007)



Formacéao Pirambodia (Triassico) — arenitos eolicos




Formacao Piramboia (Triassico) — arenitos eolicos

Gesicki (2007)
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Formacéao Botucatu (Cretaceo Inferior) — arenitos eolicos

Gesicki (2007)



Sistema aquifero Guarani

ffero Guaran :
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Isopacas Fm. Pirambdia

Gesicki (2007)




Isopacas Fm. Botucatu

Gesicki (2007)




Espessura do capeamento rochoso — Aquifero Guarani
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Area de recarga do Aquifero Guarani

SOS Cuesta de Botucatu



Poco BR — Presidente Epitacio




Formacao Botucatu (Cretaceo Inferior) — arenitos eolicos




CEAPLA, UNESP, Rio Claro



Planalto Ocidental




