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df&?ﬁﬁ}ﬁ‘x The rocks at "Cambira Stones” and other ’jTjﬁ i The rocks where the c.ity of Apucarana lies were the results from the Weathering of basaltic rocks is responsible for
5" volcanic ones found in the Third Plateau of e e Iarg.est known ba.saltlc lava flow on Ea.rth. This event ha_ppened 132 the highly fertile terra roxa soils present in
P T — CL - S > million years ago in the Cretaceous Period of the Mesozoic Era. Apucarana and in more than fifty percent of
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" basaltic bodies formed from cooling of | \\1 i oy - ;u,n At the time that gigantic lava flow took place, all landmasses on
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| successive lava flows (See Rocks of _] ‘@~ |Earth formed a single continent named Pangea, whose southern == Soils form when basalts are gradually altered
- Apucarana). Poac(gggﬁ ¢ A(;/Czr;trilc parts, that now correspond to South America, Africa, Australia, 2 by the action of rain water, chemical agents,
. a8 =+ 7 ~~—i+..|India, and Antarctica, are referred to as Gondwana. " and temperature variations.
£ The "Cambira Stones”, asitis fondly known __i i At that & - _ | - |
with the locals, are peculiar rock columns e T at time, this region was part of an immense desert called the Deep, well developed soils identified as either

Botucatu Desert. It was in that desert scene that the breakup of red latosol or red nitosol are common in level

with hexagonal bases formed by the rate of : : : - - | | -' - : : :
_— O _9 y .Gondwana.took place, which resul_ted in the separation of Africa and South America and areas of Apucarana. Shallower types bearing small rock fragments (litholic neosol)
EON ERA | PERIOD Hirx:e b s Ma:;::ures Geology lava cooling. In Geology, such features are inthe opening of the South Atlantic Ocean. are present in steeper areas parts of the terrain.
Northern Hemisphere Sediments L referred to as "hexagonal columnar
Quatemary - e G ’ The basaltic lava flow from which the rocks of Apucarana derive was a consequence of
Pleistocene |, g disjunctionsin basalt. e P q
Cenozoic Pliocene |53 Sediments ‘ the breakup ot Gondwana.
Miocene 23
i i rim rolifer: . . . "
o Tertary | D102 se primetes profferete The basaltic lava, which resulted from the melting of the deepest parts of the Earth's
1= 53 0 0 q
S Paleocene |gs First horses appear ' crust or even below, ascended through distensional fractures before spreading over
o E_ Dinosaurs appear; 1,200,000 km2 with thickness reaching up to 1,500 m.
] :
c Mesozoic | jyrassic First birds and
.E — g :a:':_a'“p"ear = such col e e the basaltic | s and work of ool I Many lava flow episodes were necessary for such thickness to be reached. In some places,
riassic irst Dinosaurs appear . . . . . .
e - e a—— @ uch cofumnar disjunctions torm as the basaltic lava cools and a network ot polygona the rock pile consists of more than fifty superimposed flows. Desert conditions remained
\© 1 1 1 1 . . .- . .
baleosoic | Carboniterous 154 Repile, primicve arge £ fractures develops in the inner portions of the flow, which normally shapes the during the whole volcanism event, as testified by the presence of intercalated aeolian
DT"°"‘a" a17 Amphibians appear 8 magma into irregular parallel columns. sandstone bodies.
Silurian 443 Terrestrial plants appear _
Ordovician 495 First fishes . . - - -
e 222 e T o The "Cambira Stones" are peculiar because they result from a very rare event O rl I n of b a S a It I c r O c ks
recambrian :::;‘:f:”c 2500 :’s:""f"j‘l’"l‘"a’:g’,"is"“ in nature, the development of PERFECTLY HEXAGONAL COLUMNS. That is g
4000 Irst unicellular organisms . .
P— v | Earth forms why these outcrops are geological monuments that must be appreciated and

preserved.
. Formation of the basaltic rocks

The geological evolution of Parana is followed when the state is crossed
westward. The oldest rocks, formed more than three billion years ago, are found
on the coastal plain. There, and all over Serra do Mar and the First Plateau, igneous
and metamorphic rocks of Archean to early Paleozoic age outcrop in the region
known as the PARANA SHIELD, whose strong relief reflects how resistant to
weatheringitsrocks are.

From the Devonian scarp known as Sao Luiz do Puruna to the western border of
the state, the Parana Shield is overlain by the PARANA BASIN, a massive sequence

Parana Basin in B
the Etendeka Igneous Province in Africa

Present
A new supercontinent is expected to have formed from the

of sedimentary and volcanic rocks of Silurian to Cretaceous age that sustains the Early Jurassic (195 Ma) Cretaceous (65 to 140 Ma) current continental masses 250 million years from now. Global
: . . Dinosaurs climax. Only two continents, Lawrasia to the north and Break up of Gondwana, with the separation of South America t q Ao
0 emperature increases as the last glaciation, the Ice Age, receeds
state's second and third plateaus. Inthe early stages of the basin’s evolutlon, South Gondwana to the south, separated from each other by the Tethys and Africa and the spreading of the South Atlantic Ocean; fror:its apogee 18,000 years ago.gGIobaI warming is glso due to
Sea. South America, Africa, India, and Antarctica still united. basaltic lava flows of take place where Apucarana lies.

America and Africa were still unseparated parts of a supercontinent called human-induced atmospheric emissions.

Gondwana, and their geographiclocations were very different from today's.

The PARANA BASIN evolved for more than 300 million years, in long
transgression-regression cycles of an ancient sea that surrounded Gondwana.
These cycles, immensely slow as compared to human lifetime, resulted in different
marine, lacustrine, fluvial, and glacial rocks in Paleozoic times.

In Jurassic times, a desert named Botucatu, that spread for more than 1,500,000
km2, covered parts of southern Brazil, Paraguay, Uruguay, and Argentina.

The breakup of Gondwana, that resulted in the separation of South America Aspect of a basalt column with its hexagonal base. Upper view of the basalt columns with their hexagonal bases. S S
and Africa and the opening of the South Atlantic Ocean, took place in the S —— P ontnentalerust Oceanic crust
Cretaceous. As part of the breakup process, extensive, up to 1,500 m of superposed
basalt flows covered more than 1,200,000 km2 of the Paleozoic sedimentary rocks
of the Parana Basin. The Cambira rocks formed from one of these basalt flows. The
remarkably fertile soil known as Terra Roxa derives from weathering of such basalt
flows. By the end of the Cretaceous, desertic terrains (the Bauru Basin) spreaded
over the basalt flows in northwestern Parana as recorded by the Caiud sandstones.

Unlike the Terra Roxa, however, soils formed from these rocks are poorly fertile - I fl
andlhighlysusceptib)l(etoe\rA;s;/on. | ' | Basa Itlc ava OWS

The youngest geological units in Parana are sediments of Quaternary age. Most
representative examples are those generated under arid to semi-arid conditions Basaltic lava flows are structurally regular. When they are thicker than 15 m, they present three clearly distinguishable
over parts of Curitiba and Tijucas do Sul, those formed from weathering of portions: an upper, a central, and a lower one.
crystalline rocks along the Serra do Mar range, marine sand deposits along the
eastern coast, and also countless alluvial deposits along water streams in the state.
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The Central portions of basaltic lava flows
¥ result in more compact rocks because of their
." slow cooling. Sub-vertical fracture systems
ji8 form columnar disjunctions similar to those in
.. the Cambira Stones. Intercalated aeolian sandstones and Iava]i

Lower portion of a flow

Upper portion of a flow

GEODES|

¢~ "~ TS The Upper portion is characterized by the extensive presence of vesicles ]
¥ and horizontal fractures. Gases present in the lava migrate to the upper
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Landscape showing basalt flows stacking. Each step is one basalt flow.

Geological time

- ! The Lower Portions of a basaltic lava flow,
If the 4.6 billion years of geological history were scaled to one single year, :

. :f being in direct contact with the ground Central portion of a flow
ﬁt surface, are subjet to faster cooling. This

E; results in intense fracturing and horizontal
lamination. Such fracturing and lamination

Sy Can be observed where spheroidal exfoliation

Realization:

Mankind would have been on Earth since 8:14 p.m. December 31i.e., within the last
3 ours and 46 minutes. Dinosaurs, that lived for 100 million years, would have lived
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- species such as calcite, amethyst, calcedony, agate, and zeolite. These
* wonderful crystal-filled spaces in the rock are known as geodes.

for no more than 8 days and 12 hours.
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~“ Being more exposed to weathering, the upper portions of a lava flow

Mankind appears

Lower portion of a flow
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