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Top photos: Bridge of Fortitsa
Bottom photos: Bridge of Aziz Aga
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tectonic movements and climate charnge
77 the rocks formed by rivers
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a cobble may be plucked or
eroded from a formation
preked up by moving water
and deposrited elsewhere

as part of a new Formation



leaves only
the toughest cobbles
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some of the cobbles
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the geopark and the Mesokhellenic Basin of the Aliakmon River

GENERAL GEOLOGY OF : :
GEOPARK GREVENA - KOZANI

Birthplace of Tethys
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a great variety of rock types wrthin thrs river basim




Pelagonian Continent

- Gneiss - Schist
-Amphibolite
-Granitc

- Triassic

- Triassic-Jurassic Margin

Tethyan Ophiolites Jurassic Sediments

Cretaccous Limestone Eocene Flysch
=N Bl

Mesohellenic Sediments

Post-Mesohellenic Sediments

MioPL (late Miocene to Pleistocene)

Quaternary Sediments
Q

Post-Alpine Faults
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the Aliakmorn River network collects rocks from the whole basiy
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Site #1: Near Old Paliouria Bridge Site #2: South Side of River from Panayia Monastery

[] Chert

[l Calcite (veins)

[l Conglomerate

[l Basalt(Diabase)

[l Gabbro

[[] Gneiss/Mica/Garnet Schist

Greenschist/Amphibolite/Green
rock(?)

[l Harzburgite, Serpentinised
[l Limestone

[ Marble

[T Marl

[] Peridotite

[ Quartzite

[l Phyllite

[l Sandstone/Siltstone
[] Spillite

[l Serpentinite

[ Troctolite

Base Point: Base Point:
USR 82958 25426 | N39°58.780° E21°45.422' Elevation 342m USR 87648 28855 | N40°00.640' E21°48.720’ Elevation 345m

students conduct
cobble counts
along the
Aliakmorn river
arnd rts

tributary, the
Venetikos river i@

analysis of cobbles
mdicates what rocks
occur 177 the area,
evern 1f we cannot see
therr . we can also
mter past regronal
tector/c

L activity
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here are some of the stories of our river stores
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The Rocks af Fomgmm

The super-continent of Pangaea once covered about a third of the Earth's surface. Its geology was certainly as complex as that of our world
today, maybe more so. Pangaea was itself constructed of older continents, landmasses that included the ancient parts of the Earth. The
oldest of the rocks of Greece are included within the Pangaean rocks: these are islets of granodiorite that date to ~700 million years in age,
rocks that were ancient when Pangaea was born. These were welded together about 300 - 270 million years ago through plate tectonic
processes that created even more rocks, volcanicand metamorphic, to the giganticlandmass.

geopark Grevena-Kozam
about 270 mitlion years ago

here’s a page from one of our books,
the Birth of Olympus
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granitic and gresssic rocks

some nearly a billion years old

became part of the supercomntinent Fangea
17 the FPaleozosic era




the cobble origimated
/77 one of these areas

Pelagbhnian Continent
Gneiss - Schist

-Amphibolite
- Granite
- Triassic

- Triassic-Jurassic Margin

Tethyan Ophiolites Jurassic Sediments

Cretaceous Limestone  Eocenc Flysch
=

Mesohellenic Sediments

Post-Mesohellenic Sediments
(late Miocene to Pleistocene)

MioPl
- Quaternary Sediments
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About 250 million years ago, the ancient super-continent of

Pangaea began to split apart. Its old continental crust S | Tertiary

” 7 became weak above a hot bulge of the earth's mantle. .

F"w}jf%ﬂb" Magma began Intruding into the weak zone, slowly causing

~ 270 million vears aqe Pcr:goea to break, a geologic process called "rifting”. From
this rifting, the continents of Europe and Africa were born,
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Precambrian

a page from another of our books,
The Birth of Orliakas
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volcanic rocks from the splitting
of FPangea and the birth of
the Tethys Ocear

chert and limestorne Form the

depths of the new ocearn

these rocks are tough

they res/st the destructive
power

oF rivers




T117r) 5 ' . =
// [ 1/55/ Continents in Collision

oot
wt‘v“w e e Tectonic plates never cease their wandering...
¢ _

Once the Tethyan Ocean was at its maximum size,
reaching from Britain to China about 170 million
years ago, the continental plates of Africa and
Europe began moving towards each other. This was
not a peaceful movement; splinters and wedges of
the Tethyan Ocean were pried up and slid onto the
European continent, leaving trails of rock that were,
so to speak, “burnt” by the hot slabs of the fresh
Tethyan lithosphere. Even while this early phase of
continental collision was going on, the sands and
reefs that would make up Mount Olympos were still
being deposited along the African margin of Tethys.
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At depth, the plates of Europe and Africa
themselves collided. Imagine ramming together
two bodies of rock, each 25 — 40 km thick, slowly
moving but relentless, unstoppable, propelled by
the mighty motions of the Earth's mantle, by the
source of the heat and ultimately by the life of the
Earthitself.

This collision — the continents buckled, and one
would be forced to “give into” the other. In this case,
it was Africa, and the edge of the African Continent
was forced in this collision beneath the European
tectonic plate, including at about 40 million years

ago, our rocks that would come to form Olymg3 B £

A page fFom our book
The Birth of Olympus
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rocks of the crust and upper

mantle under the Tethys Ocearn
this sequernce of rocks /s called an

ophiolite

which was corsurmed

whern AfFica and Europe collided
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Uplift of the Findus Hountarn
range lasted from the
Cretaceous to the end of the
Tertiary Feriod

meense eros/orn
produced enormous guantsties
of cobbles and Ffirer sedirrents

another pye Fom our oo
the Birth of Olympus
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sandstornes and mudstores
rformed 177 tida/
and deltasc envirortments

the last vestiges of the seq
receded and rivers took
therr place

these rocks are too soft
to form cobbles

/stead

they form the matrix
whickh binds cobbles together
/7 conglomerates
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ancrent people found
the raw materials
for themr tools
along rivers
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the constant recycling of cobbles EI%A
/77 thIs area has left |
only the toughest of the tougl
m huge numbers

all our ancestors had to do

was walk a bank

and choose what they reeded

B /ardness
W\ gram s/ize
| determmned whrch cobbles

were susted

-

to each task




A Faleolithic Opkiolite

gabbro
pyroxesite
serpent/rirte




rocks which are regronally
rare

may be found 1 abundance
as cobbles

/F they are durable

SUch rocks were ofter
highly prized

and widely traded

by ancrent peoples



ite, fournd along the Venetrikos

River
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Neolithic hand axe, made of plagiogra
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1 Kakhoy

SNAoyolkey

plagiogranite outcrops are small and few
bUt this rock can easily be found along our rivers
artrfacts made Ffrom local plagiogranite are found all over Greece
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1 7995

the /nstitute of Geologic and
Mineral Exploration (1G/HE)
conducted abrasion tests

on the Quaternary cobble deposrits
along the Venetihos KRiver

(LA abrasion and microdeva/
testing)

the cobbles destroyed the testing
apparacus

no wonder
these rocks have passed MNature’s abrasion tests

for millions of years
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