


2 TPQMATOIPADIA




H Xtpwpatoypadio HEAETA KAl TTPOYUATEVETOL TA EVOLOOTPWHEVA
netpwpoata. O 6poc S TPOMATOTIPADIA eival petadpaocn tou AyyAlkol 0pou
Stratigraphy mou npoépyxetal anod Tov AaTwiko opo Stratum ( to pripa sternere
onuaivel e€amlwvw, SLadidw ) mou avadEpetal oe emninmedec evotnteq
METPWHATWVY TIOU €amAwBNKAV KoL EVATTIOTEONKAV 0OV CEVIOVOELOELC
amnoBEoelc.

OL apxEg TN Ztpwpatoypadiac BeonnOnoav kKuplwe peAsTwvtac WNUATOYEVN
METPWHATO AAAA UITopoUV va ePOoPOOTOUV KoL OTO EVOLOOTPWHEVA TIUPLYEV
Kal NGALOTELAKA TIETpWHATA. EToL N ZTpwpotoypodio LEAETA TNV CUVOALKN
OUOYXETLON TWV EVOLAOTPWHEVWY TIETPWHATWY, TNV XWPLKH KOL XPOVLKA TOUC
QVATITUEN KL TNV LOTOPLKH YVWoN TTOU amoTunwvouyv. H Itpwpatoypadia
Baoiletal Kupiwg oTNV KaTAVonon Twv WNUATOAOYLIKWY SLEPYACLWVY TTOU
EVATIOOETOUV TOUC LNUATOYEVEIC OXNUATIOMOUG KABwC Kat tn clotach Ko
TOUG AOLTTOUC TIAPAYOVTEC TIOU KatBopillouv TNV avAamtuén Twv CTPWHATWV.



2TPQMATOIPADIA

MEPIYPAPEI OAA TA TTETPWHATA TTOU SO0OUV TOV
@AoI6 TNG YNG KOBWG Kal TNV OPYAVWON TOUG O€ BIOKPITEG, AEITOUPYIKEG, XAPTOYPAPOUMEVESG
EVOTNTEG BATEI TWV XOPAKTNPICTIKWY IBIOTATWY TOUG 1] CUVBETIKWV OTOIXEIWV TOUG TTPOKEIMEVOU VA
9£O'TI'IO'T(£I n |)<0(Tavopr|, OUOXETION KAl XPOVIKI) TOUG aKoAouBia, kKal va epunVveuOEi N YEWAOYIKN
1oTopia (IOC).

Stratigraphy

2TPQMA gival évag opi{ovTag TTETPWHATOG TTOU XapaKTNPifeTal atrd 101aiTEPEG AIBOAOYIKEG
1I010TNTEG TTOU TO SIAKPIVOUV ATTO TA YEITOVIKA OCTPWHATA.

AGl's Dictionary of Geological Terms in 1976 defines as that branch of geology that treats the
, composition, and correlation of stratified rocks as part of the earth's crust.



http://www.sepmstrata.org/Terminology.aspx?id=stratigraphy
http://www.sepmstrata.org/Terminology.aspx?id=stratigraphy
http://www.sepmstrata.org/Terminology.aspx?id=stratigraphy
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Apxn ¢ YriepBeong, Apxr tng
apxLkAg opllovtLotnTag, apxn

NG TMAEUPLKNAC CUVEXELOG, apXN
NG TuRong (Steno 1638-1686)

KekAlpéva oTpwpata
Mepov!




LTTPWTEG APXES TNG ZTpwaToypawlag eTeOno

Niels Steensen tov evp€wg elvatl yvwotdg ue To AaTviké tov ovopa Nicolaus STENO.

Apyodtepa €ylve KaBoAkd¢g Etiokomog katl avaknpuytnke o€ Ayto (yloptaleTat oTiC 5

AekepPpiov) amd tov Mama MavAoll to 1988. O STENO, avatduog Kat yewASYocg,

OEoTioE TIG 4 PACIKEG aPXEC TNG ZTPpwUATOYpAPlaC:

1) YTtépGEO‘ I: Ze kdBe akoAovBia (Stadoxn) cTpwudTwy OV dEV £XOUV
TOPAUOPPWOEL 1] avacTpawel amd TNV apxIKA EVATO0£on TOUG, TA VEWTEPA
eMIKEVTAL (KAADTITOUV) TWV TTAAQOTEPWV.

2) OplCOVTlC')TI']Ta: Ta otpwuata apxtkd artotiBevtatl opl{ovtia UTO TNV
enidpaon tng fapuTnTag.

3) ﬂAEUleﬁC (o UVE'XElaQ Ta AmOTIOEUEVA CTPWUATA AVATTTUGGOVTAL
TIAEUPIKA TTPOG OAEC TIG KATEVOUVVOELS

4) Tp.ﬁO' NG: Ta GTPWUATA KOl Ol LGVVEXELEG IOV TEUVOULV dAAa oTpWUATA Eival

VEOTEPO.




Law of Superposition

In any succession of strata, not disturbed or overturned since
deposited, younger rocks lie above older rocks.




YnépBeon: z= kabe
akoAouvBia (dtadoxn)
OTPWHATWV TTOU S€V £XOUV
nopapoppwOei R
avaotpadel ano tnv apykn
evamndéBbeon toug, Ta
VEWTEPO ETILKELVTOLL
(kaAUTTTOULV) TWV
TOAOLLOTEPWV.

The law of superposition

states that in undeformed

stratigraphic sequences,

> AN the oldest strata will be at
et ‘1_‘:-'_;-'j"__‘". q m; \ the bottom of the

o I T | - seqguence.




Apxr tnc OPIZONTIOTHTAS:
Tol OTPWHOTO APYLKA

gvarmnotiBevtal opllovtia umo
Vv enidpaon ¢ Baputnrac.

A stratigraphic section of Ordovician rock exposed in
central Tennessee, US. The sediments composing these rocks were
formed in an ocean and deposited in horizontal layers.




H Apx TnG NMAEYPIKHZ ZYNEXEIAZ:
Ta atroTIBéPEVO OTpWHATA
AVATITUOOOVTAI TTAEUPIKA TTPOG OAEG TIG
KATEUBUVOEIG.

The principle of lateral

continuity states that layers

of sediment initially extend laterally in

= all directions; in other words, they are
1 laterally continuous.



https://en.wikipedia.org/wiki/Sediment

TMHZH: Ta oTpwHATA, Ol LOUVEXELEC,
ol SOEC TTOU TEUVOUV AAAQ OTpwWAT
glvat vedtepa amo T OTPWHOTO TIOU
TELLVOUV.

Cross-cutting relationships is a
principle of geology that states that
the geologic feature which cuts
another is the younger of the two
features.


https://en.wikipedia.org/wiki/Geology

—

Steno, in his Dissertationis prodromus of 1669 established four of the defining
principles of stratigraphy. He wrote:

1.Superposition: At the time when a given stratum was being formed, there was
beneath it another substance which prevented the further descent of the comminuted
matter and so at the time when the lowest stratum was being formed either another
solid substance was beneath it, or if some fluid existed there, then it was not only of a
different character from the upper fluid, but also heavier than the solid sediment of the
upper fluid."

2.the principle of original horizonality: "At the time when one of the upper strata was
being formed, the lower stratum had already gained the consistency of a solid."

3.the principle of lateral continuity: "At the time when any given stratum was being
formed it was either encompassed on its sides by another solid substance, or it covered
the entire spherical surface of the earth. Hence it follows that in whatever place the
bared sides of the strata are seen, either a continuation of the same strata must be
sought, or another solid substance must be found which kept the matter of the strata
from dispersion.”

4.the principle of cross-cutting relationships: "If a body or discontinuity cuts across a
stratum, it must have formed after that stratum."



apXeC Tov STENO eiyav ka e OGN O TNV VE AVt OTTOU 0 1795 12 180!
alwvag Kuplapxnonkav amnod tig Oswpieg Tov «KKATAZTPO( »,
«NEMNTOYNIZMOY», «[TAOYTONIZMOY» kKot «<OMOIOMOPOIZMOY ».

ZOu@wva pe tnv Oswpia tov KATAZTPO®IZMOY tov Cuvier (1769 - 1832): H 1otopila
G I'ng Suapettat:

1.At\obvPra riepiodo
2.Meta - At\oovfro nigpiodo
3.ITpo - At\ovfro niepiodo

O Cuvier ipotetve 0Tt 1] AthovPra kat Meta - AthooPra epiodog eppnvevoviayv
obpeova pe v [Nakawa Awabrkn

H Ilpo - At\obPia nieptodog yapaxtnpiletat:

1.ITepiodo okoTOLG

2.Movwot katowkot g I'ng frav tepata (evpnpata ootwv extibeviat oto Moovoeio)
3.Aev vonpyav avbpwriot

4. H I'ewAoyia aoyoAeitat ariokKAel0TIKA pe TV Ieplodo auTr) KAt Td COPIIEPACHATA
Oev elyav epappoyr) oto avipwIrvo 100g



H Bewpia tou NEMTOYNIZMOY (Werner, 1749-1817) mpOTELVE OTL T TMETPWHATA TIPOEPXOVTOLL
QIO TNV KPUOTAAAWGCN TWV OPUKTWV 0TouG BuBolc TwV MPWTWV wKeAvVwY tne MMc.
JUYKEKPLUEVA TIEPLEYIM P E TNV akoAouBia oXNUATIOMOU TWV METPWHATWY TNG M Tov, OMw¢
nepleypaPe, kaAumrovtav apxLlkd ano Balacoa. To vepd TOU WKEAVOU TIEPLELXE OLWPOUUEVN
UAN Tou kaBilnoe yLa va oxnpatiost tTnv akoAouBia opl{OVIWVY Kal OTPWHATWY OToU Ta
TIAAQLOTEPA KOl OKANPOTEPA TWV TETPWHATWY E(VOL OL YPAVITEC TTOU KAAUTITOVTOAL ATTO
oTPpWHOTA WNUATWY HE amoAlBwpata.

O MAOYTONIZMOZ (Moro, 1687-1750) otnpixtnke otov poAo Twv ndaloteiwv otnv
Snuloupyia Twv METPWHATWY TNE MMC.

O OMOIOMOP®IZMOZ avemtuée tnv untoBeon otL ot blol dpuaoikol vopolL Kal Slepyaciec ou
AELTOUPYOUV CAUEPO LOXUOV KoL AELTOUPYNOAV OTO CUUTIOV 0TO TtapeABOV. EMopEvVwe OTL
BAEmou e va eEeAiooeTal kot va kaBopilel tnv evanobeon Twv WNHUATOYEVWY OTPWHATWY
OAUEPA ATTOTEAEL KOl EVa OVAAOYO YLOL OAQL TA TTAAQLOTEP A YEWAOYLKA OTPpWHLATAL.

Uniformitarianism, also known as the Doctrine of Uniformity or the Uniformitarian Principle,
is the assumption that the same natural laws and processes that operate in our present-day
scientific observations have always operated in the universe in the past and apply everywhere
in the universe



James Hutton (1726-
1797): Father of Modern
Geology

First described
unconformity at Siccar
Point in northern Scotland

In a paper entitled “Theory
of The Earth” (1785)
Hutton recognized the
importance of
unconformities

Also recognized
stratigraphic nature of
igneous rocks and believed
came from molten material
within Earth



I'ewAoy1kog kvxAog Tovo Hutton (1726 - 1797)

H 1otopia tng I'ng poopet va oopriepabet amo tn peAetn
g akoAovbiag TV OTPOPATOV oL OXNHATIOTNKAV Pe
IIAPOHO10 TPOIO HE TiS OLYYPOVEG OlEPYATLEG.
Ot nepot OtaPpwvovidl KAt Tanevovovtdy, td Whnpata
PETAPEPOVTAL KAl evanoTibevtal oTig meployxeg xapnAov
avayAvgov kat ot Balacoa! Av dev 0podOAV AVOPDTIKEG
ovvapelg 1 empavela g I'ng Oa xateAnye emtmnedn)!
AlaPpworn odnyet oe TAMEIVOOT NG em@avetlag g Ing -
avoymon Pobod oxeavoL KAl NIIEIPOV-0POYEVEDT]. ZDOTAOT)
KAQOTIKOV W(NPAT®OV AVIAVAKAA TNV OPOEAEDOT) TOLG KAt
AIOTLIIMVEL TA YAPAKTNPLOTIKA T1G AEKAVTG ATTOPPONG.

O HUTTON unnpée 0 EUNVEVOGTAC TOU OMOLOHOPPLOOU, TNG
ocUpndpwviog, Twv SLoTAUPOUHEVWV OXECEWV-THNONE TWV
CTPWHATWV



Hutton subsequently read an abstract of his dissertation Concerning the System of the
Earth, its Duration and Stability to Society meeting on 4 July 1785, which he had
printed and circulated privately. In it, he outlined his theory as follows;

The solid parts of the present land appear in general, to have been composed of the
productions of the sea, and of other materials similar to those now found upon the
shores. Hence we find reason to conclude:

1st, That the land on which we rest is not simple and original, but that it is a
composition, and had been formed by the operation of second causes.

2nd, That before the present land was made, there had subsisted a world composed of
sea and land, in which were tides and currents, with such operations at the bottom of
the sea as now take place. And,

Lastly, That while the present land was forming at the bottom of the ocean, the former
land maintained plants and animals; at least the sea was then inhabited by animals, in
a similar manner as it is at present.

Hence we are led to conclude, that the greater part of our land, if not the whole had
been produced by operations natural to this globe; but that in order to make this land a
permanent body, resisting the operations of the waters, two things had been required,;
1st, The consolidation of masses formed by collections of loose or incoherent materials;

2ndly, The elevation of those consolidated masses from the bottom of the sea, the
place where they were collected, to the stations in which they now remain above the
level of the ocean
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BéBora Tavtoygpova GArol PUGLOOIQPES

TPOTEWVAY oNUAVTIKES 10EEg 6mmg o Hooke
nov 0 1703 wpoteve 0T Ta amoMbopata
propovyv va yprnoipono)fovyv yra Tov
GUGYETIGNO TOV 6TpopdTev. O Hooke
Exiong ftav amd Toug Tp@Tovg mTov
avéntnée v Ocwpio g e€apavieng Tov
E0MV.

Robert Hooke’s famous drawing of fossil
ammonoids. Hooke was the first to suggest
in1703 that fossils could be used to correlate
strata.

He also was among the first to propose that
species became extinct. Smith and Darwin
would later further develop these thoughts
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I'mv 18w mepiodo apyoav va eppavitovra
01 TpMTOL ["emAoyikoi yaptec dmmwc o
OPVKTOAOYIKOC YAPTNG TNG Ay yAiog Kot
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Guettard’s (1746) mineralogic map of
England and France, a forerunner of
Smith’s first geologic map.

The shaded area represents the famous "':;g;g,;"
chalk-bearing strata. =
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Ot dompor YKpepotl Tov
NtoPep, Ayyriag, mov
O0pHOVVTUL 0TTO TOVG
avOpoKIKOVS GKEAETOVS
KOKKOAL0000p®V TOV AV®
Kpntiowkov.

The famous “White Cliffs of
Dover”, formed from the
calcareous skeletons of
billions of microscopic algae
(coccolithoporids) which
bloomed in abundance in the
Late Cretaceous.
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Xaptnec ¢ Evponng omov

OKLOYPUQOVVTOL Ol TEPLOYES TNG ’
Ayyiiog kon I'aAdiag oo g
yoptToypapnOnkav amxd tov Smith & | |
kon Cuvier-Brogniart, avrictouy. o \\"; e g g A
O Smith avartvée Tqv Ocompia ™G <Fdinburgh
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Awaypoppo. 1oV dEIYVEL TMOS YPNCLUOTOLOVVTAL T, ATOMODOUATO VLU TV 6TORATOYPOUPIKY cvoyéTion. Or Smith and

Cuvier-Brongniart ypnowomoincay tTa aroM0®OuoTe Yo vo 6V6YETIGOUVY TN oTpopatoypagic. Ta arombdpata X,y,z
YOPUKTPLOTIKG EVO TO C OEV EIVOL YLOTL AVEVPIGKETOL GE OAQ TO. GTPONATO.

Diagram illustrating how fossils are used for stratigraphic correlation. Smith and Cuvier-Brongniart used these

fossils to correlate across the English Channel. Fossils x, y and z are useful index fossils due to their restricted vertical
range but fossil c is not a useful index fossil because it occurs everywhere in the section



O Hutton untApée o epumvevoTtn¢ Tou opolopopdLopoy, o 0pog 608nke amnod tov Whewell to
1932, aAAa o Lyell utrjpge 0 KUPIOC UTTOOTNPIKTAG KAl JEVTOPOAC TOU
OMOIOPOP@ICHOU.

O PWTOC KUKAOC TWV YEWAOYLKWV-OTPWHATOYPAPLKWY apXWV TTOU LoXVOUV QKON KoL
ONUEPA CUUTANPWONKE e TNV dnuoacieuon tou BiAiou tou Lyell To 1830. 21NV ouacia o
Lyell avayvwpioe TNV KABOPIOTIKI) OnNUagia Twv cUyXPOVWY QUOIKWY YEWAOYIKWY
d10dIKACIWYV TToU £€eAicoovTal 0€ BABOC XPOVOU UE CWPEUTIKA ATTOTEAECHATA.

Lyell Geological Society
Publications

The first stage ended about 1830 with the publication of Lyell’s (1830,
1833"...) masterworks, that led to the general acceptance of
uniformitarianism, or actualism, as the basis for geology.


https://www.lyellcollection.org/

Lyell’s (1830) masterwork, that led to the general acceptance of
uniformitarianism, or actualism, as the basis for geology.

.........

" ’_.(‘_( f{IA'ﬂ-.-'/ :"f _\_,.*_f:;,- .-./"'/ .r/':wm’

FREINCIPTLES

GEOLOGY,

s |




H kevtpwkn 6€a oto BLBAlo APXEZ THX FTEQAOTIAL Atav OTL <<TOo MapwvV gival To KAELSL yla to
napeAOov>> SnAadn oL malatlol yewAoylkol oxnuatiopot pmopolv va epunveuvBolv otTL
oxXnUaTioOnkav Katd avaAoyo TpOro He TIC PUOLKEC dLlepyaoieg mou nmapatnpouvTal oTa
ouyxpova rieptBailovta. To BBAio Tou Lyell Atav To MPpwTO IOV ELONYAYE TOV OpO <<eEEALEN>>
HE TNV BLoAoyLkn Evvola.

O Lyell mepléypae TpEic apXEC-KAVOVEC TTOU TIPOKAAOUV TNV UETOBOAN TTou apatnpeitaL otnv
erupavela tng Mge. O mpwTtog kavovag Bewpel OTL N yewAoyik aAlayr mou mapatnpeital otnv
erupavela tng MNgc eival pia cuvexnc apyn dtadikaocia mou e€eAliooetal otnv entdaveia tne Mg
€Tl pakpov. O deUTepOC Kavovag MPecPelel OTL OAEC oL Suvapelg ou emdpouv otnv 'n ival
gevboyeveig, SnAadn Muvec. H Tpitn apxn eivat 0tL o NALakog KUKAoG Sev emnpedleL tnv
FewAoyikn €€€ALEN tne Mc! BeBaiwe onpepa ot SUo tedeutaiot kavovec dev Loyvouv!

The central argument in Principles was that "the present is the key to the past": that geological
remains from the distant past could, and should, be explained by reference to geological
processes now in operation and thus directly observable.

The book is notable for being one of the first to use the term <<evolution>> in the context of
biological speciation.

In Lyell's work, he described the three rules he believes to cause the steady change of the Earth.
The first rule is that geologic change comes from slow and continual procedures that have been
happening over a long period of time. This rule is the basic ideal of Uniformitarianism and is
easy to understand why this was a rule. The second rule is that all the forces that affect the
geology of the Earth comes from the Earth. The third rule is that celestial cycles do not impact
the patterns of Earth's geologic record. Rule two and rule three go together because Lyell
thought that only forces on the Earth cause changes to Earth's geology, and nothing else.



Tic TeAevutaieg mevte dekaeTiec oL yewAoyol, Ue TNV cUBOANR Twv AAAWV
bUOLKWV ETILOTNUWYV, BewpoUV OTL oL peyaAUTEPEC GUOLKEG
KOTAOTPOPEC TPOKAAOUVTOL ATTO TOUC LEYAAOUC OELOMOUC, TLC LEVAAEC
NPALOTELOKEC EKPNEELG, TIG LEYAANEC KALUATLKEC XAAQYEC AN
KOOMOYOVIKEC KATAOTPODEC UItopEL val TPOoKANBoUV amo Tig
OUYKPOUOELC TWV aoTEPOELOWV. YIIAPYXOUV LoXUPEC eVOEifeLC OTL
KOTOAKAUOULKEC PLECOTIOYETWOELC TiEpiodoL Kal TtayeTwdeLS KUKAOL
TPOKOAOUVTOL ATTO TNV MEPLOOLKOTNTA TOU NALOLkOU GUOTHATOC 0T
nAailolo Tou KUKAOU Twv 26 €K. TOU IupnAva Tou yaAaktikoU yoAaéia (
riovu €xeL pada 890 6Lo. dopeC peyaAUTEPN TOU NALOUL).

In recent years, geologists have begun to question the laws of uniformitarianism Lyell laid out.
There is now clear evidence of catastrophic change caused by volcanic eruptions, large
earthquakes, and asteroid impacts. Moreover, there is evidence that certain cataclysmic
occurrences that left marks in the geological and fossil records may correspond to the
periodicity of the Solar System's 26-million-year cycle of movement around the galactic core of
the Milky Way. Even if catastrophes are rare, their magnitude may affect geology more than has
been appreciated under Lyell's version of uniformitarianism.



https://en.wikipedia.org/wiki/Solar_System
https://en.wikipedia.org/wiki/Milky_Way
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O Lyell wepréypawye v usra[io)m OV VAECTI 0 TUPAKTLOS TVPYOS
tov Norfolk: Meta&v 1600 kot 1839 mapdktieg Oiveg okémacav
6 €00V TOV TUPYO arlha uéypt to 1862 o mvpyos Eava amoKaAVPONKE

néypr tnyv paon tov.

One of many non-catastrophic historic geologic documented by Charles Lyell (“Darwin’s
geologist™). The North Sea began to attack the area around Eccles in Norfolk, England around
1600 A.D. By 1839 coastal dunes had buried all but the top of the tower (left). But by 1862
wave and wind erosion had exposed the ruins again (right). (Charles Lyell, 1867, Principles of

Geology, 10 ed.)



BePfaiwg o 6poc opolopopdLopoc e€akoAouBel va xpnolpomoLeital uTto TNV €vvola OTL oL
vopoL tn¢ puong eival otaBepoi aAAd n Baputnta TwV GUCLKWV SLEPYOACLWYV KAl N EVTaon
Tou¢ petafaAAetal otov MEwAoyLkod xpovo. ZUXVA YEWAOYOL XPNOLUOTIOLOUV TOV OpO
MPATMATIZMOZ (A akToUALOHOC arto To actualism) yla val EAa)LOTOTIOL)00UV TNV EVVOLAL TNG
opolotnTaG-opoopopdiog Twv GuoLKwV SLEpYACLWV.

AUo onuavtikeg e€elifelc umnpeav n avantuén tnec apxng tTwv Wnuatoyevwv ¢AcEwWV Tou
QVTLUTPOOWTTEVOUV TA TIETPWLLOTA TIOU £XOUV EVATTOTEDEL KATW a0 CUVONAKEC
LNUOATOYEVEONC LE KNXOVIOMOUC XOPOKTNPLOTLKOUC EVOC OUYKEKPLUEVOU TtEPLBAAAOVTOC
Wnuoatoyéveong (Gressly 1838 ). Eniong dlaitepa onuavtikn e€EALEN umtnpée n Statumwon
TOU vOopou tn¢ dtadoxng twv paocswv touv Walther .

Two key early developments were the recognition of the concept of facies (Gressly
1838, Swiss geologist Amanz Gressly ), and the establishment of Walther’'s Law (Walther
1893-1894).

A sedimentary facies is a distinctive rock unit that forms under certain conditions of
sedimentation, reflecting a particular process or environment.

Since its inception in 1838, the facies concept has been extended to related geological
concepts. For example, characteristic associations of organic microfossils, and particulate
organic material, in rocks or sediments, are called palynofacies. Discrete seismic units are
similarly referred to as seismic facies.



https://en.wikipedia.org/wiki/Geologist
https://en.wikipedia.org/wiki/Amanz_Gressly
https://en.wikipedia.org/wiki/Amanz_Gressly
https://en.wikipedia.org/wiki/Amanz_Gressly
https://en.wikipedia.org/wiki/Sedimentary_structures
https://en.wikipedia.org/wiki/Rock_unit
https://en.wikipedia.org/wiki/Sedimentation
https://en.wikipedia.org/wiki/Palynofacies
https://en.wikipedia.org/wiki/Seismology

Named after Johannes Walther (1860-1937), a German
geologist, who in 1894, noted a fundamental
relationship between the vertical and lateral
distribution of facies.

In Russia the law is known as Golovkinsky-Walther's
Law, honoring also Nikolai A. GolovkinskyP! (1834-
1897).

1890 Walther (I'sppavia): piprio «Eroaymyr) otn
['ewAoyla oav pia 10TopLKI) EMOTIHN»
AVEITTOSE TNV IIPAKTIKI) TNG PEAETNG TOV
OLYXPOV®V W NUATONOYIK®V IEPIPANOVI®V
(¢pnpot, motapot, avOpakKixeg
DPANOKPNIILOEG) KAl TNG KATAVONONG TOV
Olepyaotmv evanobeong tov inpatev oav
eva xAewdl ya v epunveia mg 'ewAoyikr)g
KoAwvag. Eriong o Walther Osomoe tnv «apyr)

TG OladOXIG TO®V PACEDV».



https://en.wikipedia.org/wiki/Nikolai_A._Golovkinsky
https://en.wikipedia.org/wiki/Nikolai_A._Golovkinsky
https://en.wikipedia.org/wiki/Facies
http://pl.wikipedia.org/wiki/Grafika:Waltherjohannes.jpg

Walther's Law of Correlation of Facies

Ta oTpoOpaTaH-AO0PACELG IOV £XOVV AMOTEDEL 0€ CVYYXpOVA
L{NLATOYEVT], YELTOVIKA TEPLRAAAOVTA AVATTUGCOVTAL
AAANAETNKAAVTITOUEVA OE GUVEXELC ASLATAPAKTEC
OTPWUATOYPAPIKEC AKOAOVOLEC.
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* “Only those lithofacies which are a product of sedimentary environments found
adjacent to one another in the modern can be occur superimposed in continuous,
uninterrupted stratigraphic succession.”



I'ertovika weprifparrovra wlnuatoyiveong mov
OVOTTUGGOVTOL YELTOVIKG 00 kaTaAnovv va
OAANA00LUOEYOVTUL GTOV YOPO AOYM TOV EMKANGEMV
K0l 0T06VPGE®V TS 6.0. ' ETol n otpopatoypa@ikn
OTIAN MLOG TEPLOYNS CVTIKOTOTTTPILEL TNV aPyIKN
o1atoln Tov TEPfarrlovtov InratoyEvesC.

Sedimentary environments that started out side-by-
side will end up overlapping one another over time
due to transgressions and regressions.

transiton zome

Outerop A
[ seaward-dipping planar beds mud s

|:| trough cross bedding
- hummocky beds
[T bowsbated marine mudstone

Outerop B

rdd sand g ==

The result is a vertical sequence of
beds. The vertical sequence of facies
mirrors the original lateral
distribution of sedimentary
environments.
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To 1917 o Barrell 0p1oe To eninedo BAong nou J1AKPIVEI TV KATAVOMN OTO XPOVO Kdal
XWPO TOV NEPIOXMV EVANOOEONC KAl UNn Evanodeoncg

1917: Joseph Barrell stated the most fundamental events in geologic history--the
time-space distribution of deposition and non-deposition: the alternating rise and fall

of Base-level.

Erosion

Accumulation

Sediment source area,
/ subject to denudation

Equilibrium profile of a fluvial system,
for a given elevation of the source area

sea level (~ base level)

lowest level of continental denudation

After Catuneanu (2002)
To eninedo Baonc eival n enidpaveLla ekatePwOeV TNC omoiag yivetat armokouldn-
SLaPpwon kat evanobeon-wnuatoyeveon. Eival pa Suvapkd petoalAopevn
emipAavela eAeyxopevn amo tnv StaBpwon, WNUATOYEVESH, TEKTOVIOUO KOl EUCTATIOMO.
MpéEmeL va yivetal kaBoplopog tou emumedouv Baong m.x. avilotolxet otn 0.6. A o. Alpnvnc.



To 1916 €niong o Grabau NPOTEIVE TNV OEWpPia TV NAAHIK®OV
NayeTmdwv eneicodiov Nou NPoTEIVE OTI N diIagpoponoinon Tou
avayAugou Tou pAoioU TNG MG npokARONKE ano Tnv pubHIKn

avodo kdl NnTmwon Tng o.0.

Amadeus Grabau proposed the pulsation theory pulsation and polar control theories that state that the crustal features of

the Earth were caused by the rhythmic rise and fall of sea level. .

To 1932-1968 avenTuXOnoav KUping ol IBEEC TG OTWHATOYPAPIAG TNG KUKAIKNAG ICNHATOYEVEDNG

Cyclic Sedimentation (1932-1968).
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https://www.britannica.com/place/Earth
https://www.britannica.com/science/sea-level
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Lo orro tnv MeyaAn Expn :

L TTEPLOYT OLCEKATOUHUPLX HOPEC HIKPOTEPT] OO EV
TPWTOVIO, O YWPOG KAL O YPOVoC Bplokotav otn O€omn pundev!
AnAadn) dev vrtdpyet mprv ot tnv Meydin Expnén aAAd povo
OTL ouVEPT peTd oo outr). 2Vpdpwva pe Tnv Oewpic tng
oxetikotntog tov Einstein o ywpo¢ kot 0 xpovog eivot
OUETAPANTA CUVIESEPEVOL YLX VA YT HATI{OVV VO GUVEYT
XWPOYPOVO. XWPIC YWPO €V MITOPEL VA UTTAPYEL X POVOC.

INoati To cVpToy dev VT PYE oUTO TAVTH XAAL dNpovpynOnke pe
™ MeydaAn €kpnén mpv oaro 13-20 SIGEKATOUMVPLX X POVIN??
AuTO ocuumepdOnke TAPATNPWVTAC GTOV OUPAVO OVO0 Oepedwdn
barvopeva : 1) To cvpmoy StaotéAdeTou Kat 2) yapoktnpiletal
arto aktivoBoldic vrtofdBpov ( background radiation).



It!eory that explains the origlwA

>'0OAn N VAN KoL EVEPYELA GTTV XPYT] CUYKEVTPWONKE 0€ L
oyetikd pukpn reptoyn) (all matter and energy started out
concentrated in a small area).

> ApyileL 1) SlaoToAN eméktao (expansion begins).

> Anpovpyovvtal T mpwta drtopa (Ydpoyovou kot
HAiov)(The earliest atoms form (hydrogen and helium).

> H VAN 60UGOWUATWVETAL KO OYTNHATI(EL TOUC AXOTEPEC KL
TIC OpAdeC TwV aotepwV (Yoralieg). Matter clumps
together to form stars and groups of stars (galaxies).

> To ZOpmav aKOPA SIHGTEAAETOU TTPOC OAEC TIC
kotevBUvoelg.(The universe is still expanding in all
directions).



takes approximately 8
utes to reach Earth
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3000 Light Years
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Speed of light
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http://upload.wikimedia.org/wikipedia/commons/9/90/Sun_to_Earth.JPG
http://en.wikipedia.org/wiki/Sunlight

TOYUTITH ME TNV OO OTTO pancpuvstou oo T I'l] £vog ya)»aitag ouEAVEL
OVAAOYX PLE TV ATOGTAGT] TOV oo TN [1). LUYKEKPIPEVA TP AT PTOE OTL
oL GAGUATIKES YPUHUES (Ta KN KUHOTOC TOU GWTOC) ATopaKkpUvovTol
TPOC TV AKP ALK TTEPLOYT] TOU KOKKIVOU GAGHATOC TTOU CT|HAUIVEL OTL
QTOPOKPUVOVTOL TTPOC MEYXAVTEPN MIJKT) KUHOTOC. ATTOTEAEL £V
rapadertypa tov porvopevou doppler kord to omoio n petafoAr) tne
OUYVOTNTOC EVOC NYNTIKOU , GWTEIVOU 1] KAAOV KUHAXTOC TPOKXAEITHL OUTTO
TT) GYETIKI)] KIVNOT] TN TIYT]¢ TOU KUPKTOC WG TPOC TOV mapatnentn. To
TOPLONN TTOV TPOKUTTEL Ao T1) Oewpia TNC LG TOATC €ival OTLOL
AGTPOVOHOL MTTOPOUV VX UTTOAOYIGOUV TTOGO YPOVO TTPLV Ol YHAXEIEC TV
EVWHEVOL OA0L poli o€ €va povo onpeio. Tetolot vroAroyilopol eetpePory
VO UTTOAOYLOTEL OTLT NAIKIX TOU CUUTOVTOC €£IVAL 13-20 SIGEKATOH UV PLX
XPOVLAL.

H devtepn onpoavrikn ropocnpnon yio tn Meydan Expnén mapexet n
napoarnpnon twv Penzias ko Wilson , 1965, mou avakdAvdov OTL vrtdpyel
pLx Siéyutn aktivoBoria vrof&Opov 2,7 K (1) omoia givar 2,7° Tovw omd
T0 aroéAvto undev dedopévou 6tL 0,0 K =-273° C) paprupio mov
Oewpeirtou 0tTL eivar Tt vmoAgippata Touv Avkodpwtog tng Meyding

Expnéne.



EPXOV
diaoTnuaroc (Long-wavelength backgretiid radiation

(microwaves), that appears to be coming for all
directions in the universe.




l each element emits energy of a particular wu

The wavelengths emitted by stars are shifted either toward the blue end
(shorter wavelengths) or red end (longer wavelengths) of the electromagnetic
spectrum

Each element produces a signature wavelength of
electromagnetic energy.

hydrogen

However, when stars are examined these
characteristic wavelengths are shifted



aoTEPLX TANGLA{ouV).

Blue shift occurs when the wavelengths are shifted towards
shorter wavelengths. (Stars are moving towards one another.

normal

shifted



Electromagnetic Spectrum

X rays Microwaves

Gamma rays Ultraviolet Infrared Radio waves

[
-4 sel
Decreasing wavelength L= el ) Increasing wavelength
.-~ \Visible light Rk S
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called the Doppler Effect.
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epimov mpv 4,6 d16eK. YpOVIO OTAV OLOGTPLKO
vora&io Milky Way cuumokvodnke kot dpyloe vo katappeet. Kabog katéppee 10
VEPOC KAT® amo TNV €nidopacm ¢ PapdINTog Apyioe va TepIoTPEPETAL ovTifeTO 0o
TOVC OEIKTEC TOV POAOYLOV Ue TO 90% TNC LALHC CLYKEVIPMOUEVO GTO KEVTPIKO TUN O
0V vEépouc. Kabmg n meptotpoen cvuveyiotnke oynuatiotnke Evag ePpooroc nitog
01O KEVTPO OV TEPIParroTay amd 10 NMakd vepélmuo. Tomucol avepootpdPirot
CLYKEVIPMOGOAY aEPLa Kol 6TepEd copoatiota. Kabnhg oynuatiotnkayv ot
TPOTOTAAVITEC TEPLOTPEPOVTAV OAOL KOTA TNV 1010, d1evBvvon yOp® ord Tov A0 Ko
Katd TNV 1010 dtevBvvon YOp® amd TOVE AEOVEC TOVC

Ot evwid mAavntec yopilovton 6Tovg TEGGEPIC ecmTEPKONS (Epunc, Appooitn, I'm kot
Apnc) mov givar LKpoti Kot £Youv LYNAEC LEGES TUKVOTINTES TTOL OELYVOLV OTL
ATOTELOVVTAL OO TETPOUOTO KO LETAAAMKA oTotyeia . Elval yvwotol cav ynivol 1
teEAMovprakol mAavitec. Ot emduevol t€aoepic (Aiac, Kpovog, Ovpavog kat
[Tocewmvag) ovoudlovror Aitvor eivort HeyaAotl pe Uikpn LEGT TUKVOTNTA TTOL OELYVEL
OTL amoteAOVVTOL amO EAAPPE aEpta OIS TO0 Yopoyovo kot HAo kabwg kot
ToyouEve anobeoelg appmviog kot pebaviov.. O eEmtepikdg mhaving ITAovTwvog
glval PIkpoOg Kot £YEL LIKPN UECT] TUKVOTNTA, EAAPPDS ueyolvtepn omd 2gr/icm3...

To Ilpoxduppro avapépetal 6TNV TEPT000 TOL apPYilel oo TN ONUovpYia TS YNG
Kot Oavel uEypt To kotmwtePo Opto Tov KapPpiov.
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*Intarnational ages have not baen fully established. These are currant namas as reported by the Intemational Commission on Stratigraphy.
Walker, J.D., and Geissman, J.W., compilers, 2009, Geologic Time Scale: Geological Society of America, doi: 10.1130¢2008.CTS004R2C. €200 The Geological Socisty of America.

Sources for nomenclature and ages are primarily from Gradstein, £, Ogg, J., Smith, A, et al., 2004, A Geologic Time Scale 2004: Cambridge University Press, 588 p. Medifications to
the Triassic after: Furin, 5., Preto, M., Rigo, M., Roghi, G., Gianclla, P, Crowley, J.L., and Bowring, S.A., 2006, High-precision U-Pb zircon age from the Triassic of ltaly: Implications for
the Triassic time scale and the Camian onigin of calcareous nannoplankton and dinosaurs: Geology, v. 34, p. 1008—1012, dai: 10.1130/G22967A_1; and Kent, D.V., and Olsen, PE.,
2008, Early Jurassic magnefostratigraphy and paleclatitudes from the Hartford continental rift basin (eastem North America): Testing for polarity bias and abrupt polar wander in
association with the central Atlantic magmatic province: Journal of Geophysical Research, v. 113, B06105, doi: 10.1029/2007JB005407.
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