STRATIGRAFIK KAYDIN
YORUMLANMASI

Bu boliimde artik stratigrafik birimlerin, iclerinde c¢okeldikleri
ortamlarin lriinler1 olarak yorumlanmasina olanak saglayacak
araclart Incelemeye baslayacagiz. Bu yolla, yeryiiziindeki

ortamlarin zaman i¢inde niteliginin nasil degistigi ile ilgili
cikarimlar yapma sansimiz olacak.



Fasiyesler ve yorumlanmasi:

Sedimanter fasiyesler, 6zgiin bir ¢okelme ortaminin {riini
olan sedimanter kayac kiitleleridirler. Bir ortami, bir araya
geldiklerinde bu ortami yansitan bir dizi 6zellikleri
Inceleyerek tanimlariz. Fasiyes, ¢cokelme ortamindan ayri ele
alinacak bir kavram degildir, ancak bazen metamorfik araziler
icinde kullanilir. Bu sonuncu durumda bir metamorfik
kayacin biitiin 6zellikleri (fasiyesi) , bu kayacin olusumu
sirasinda kosullarin jeolog tarafindan anlasilmasini saglar.
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Tek tek fasiyeslerin 6zellikleri 4 baslik
altinda tanimlanabilir:

1-Geometri,
2-Litoloji,
3-Sedimanter yapilar,

4-Fosiller.



Figure 5.2 (Caption on facing page)




FIGURE 4.6 Ancient cross-stratified sand dunes con-
verted to sandstone are exposed widely in Zion National
Park, Utah. The inclined bedding dips to the right, in the
direction toward which the prevailing wind blew when
the dunes were active.



Bagil Deniz Seviyesi, Fasiyesler ve Sekans stratigrafisi

Denizel ortamda, deniz seviyesi sedimanter fasiyeslerin uzaysal dagilim ve
cokelme ortamlari tizerinde belirleyici bir etkiye sahiptir.

Deniz seviyesi jeolojik zaman boyunca degisegelmistir. Jeologlarin bu
cikarimi yapmasina olanak veren temel bilgi, denizel olmayan, kiy1 ve
denizel fasiyeslerin desenleridir. sonu¢ olarak sedimanter fasiyeslerin
konumu ve nitelikleri, sedimanter sistemin oziine (i¢ dinamigine) ait
otosiklik mekanizmalarin yani sira (ki bu dinamikler baslica sediman
getirimi ile kontrol edilirler) tektonik yiikselme ve deniz seviyesi gibi dis
siireclerle de kontrol edilebilirler. Bu tir mekanizmalara allosiklik adi
verilir. Eldeki bir sedimanter istifin gelisiminde hangi mekanizmanin
(otosiklik mi yoksa allosiklik mi?) daha onemli oldugunu anlamak zor bir
1Stir.



‘ Thousandé of'years ago ‘

Figure 12.33 Changing sea level during the past 20,000
years. The lowest level shown on the graph represents the
time about 18,000 years ago when the most recent ice
advance was at a maximum.
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FIGURE 11.30 Average curve of oxygen-isotope varia-
tions in deep-sea cores representing global changes in ice
volume during the last 2 million years. During the last mil-
lion years, each glacial-interglacial cycle was about 100,000
years long; earlier cycles were about 40,000 years long.



Figure 12.31 Maximum extent of
ice sheets in the Northern
Hemisphere during the Ice Age.
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Zaman iginde ortaya cikan fasiyes iliskileri, stratigrafik kayittan itibaren
bagil deniz seviyesinin degisimini tahmin etmek iizere kullanilabilir.
Denizel olmayan istiflerin ya da temel kayaglar1 iizerleyen denizel
fasiyeslerin iliskileri bazi noktalarda deniz seviyesinin yiikselerek sahil
seridini kademe kademe iizerledigini gostermektedir. Bu durumda denizel
fasiyeslerin kara yiizeyini astig1 (onlap) soylenir. Iste bu kiyr asmasinim
uzantisidir Ki, deniz seviyesi yiikselmesi ya da diismesi yorumumuzu ona
gore yapariz. Bazi istiflerde denizel fasiyeslerin kara tarafina dogru stirekli,
hareketi, giderek daha geng fasiyes takimlarinin kara yiizeyleri lizerinde
asmalar yaptig1 gozlenir. Asmanin, kivrimli, desilmis bir temel {izerinde
gerceklesmesi durumunda buna overstep adi verilir. Bu durumda asma
gosteren sedimanter fasiyesler, egim kazanmis yash sedimanlar iizerinde
ilerlerler. Bu durum kuskusuz acisal bir uyumsuzluk yaratir ve bugiin artik
biliyoruz ki ¢ogu biiyilk uyumsuzluk bdylesine ardil asmalarla
gerceklesiyor.
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Transgressif fasiyes desenleri, bir deniz seviyesi ylikselimi sirasinda
denizel 1stiflerin kara tarafina dogru ardil (ard arda) asmasi ile
olusuyorlar (Sekil 31A). Denizel bir ortamda farkli ortamlar ve
bunlara ait fosiller cogunlukla bir denge halindedir; oylesine ki, agik
denize dogru gidildik¢e su fasiyes siralamasiyla karsilasabiliriz; bir
cakilli sahil fasiyesi, bir yakinkiy1 kum fasiyesi, bir a¢ik deniz ¢amur
fasiyesi. Transgressif bir 1stifte bu ortamlar ve onlarin fasiyesleri
basit¢e kara tarafina dogru kayacaklar ve boylece Walther yasasina
uyan dikey bir dizilim ortaya ¢ikacaktir (Sekil 31).

Deniz seviyesinin diismesiyle birlikte regressif bir fasiyes deseni
ortaya ¢ikacaktir; yani fasiyes deseni agik deniz tarafina dogru
kayacaktir. Fasiyeslerin agik denize dogru kaymasina offlap adi
verilir.
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Figure 5.4 Facies patterns caused by trangressions and regressions of the sea. A: Distribution of

facies. B: The facies pattern caused by a rise in sea level. C: The facies pattern caused by a fall in

sea level. D: The facies pattern caused by a trangression and regression of the sea. [Modified from:
Stanley (1986) Earth and Life through Time, Freeman, Fig. 5.9, p.125]



L SR S e ——

g . Pl i S

Interpreting the Stratigraphical Record 73

s i 25 0 L33 R e b ]

West East
Rivers Coast Open sea Rivers Coast Open sea

Barton Bads

Time plane

U.Bracklesham Bads

C Hampshire Basin (Curry)

1Y
e

T T s R




74  The Key to Earth History

100's m above
presen! sea level
6 4.2 0
Cenozoic
Cretaceous
Jurassic \
Triassic (
Permian 7=
Carboniferous (
Devonian f
Silurian (= g:
Ordovician %
c ——
|
6 4 2 0

Figure 5.5 Hallam's eustatic sea level curve derived by estimating the area of continental flooding.
[Modified from: Hallam (1984) Annual Reviews of Earth and Planetary Science 12, Fig. 5A, p. 220]
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igure 5.6 Onlap and offlap of sedimentary bodies, The upper illustration shows how rising sea

| produces a pattern of onlapping sedimentary bodies, in which each unit, indicated by the
ws, extends further onshore than the last. The middle diagram shows what happens when sea
i is stationary, in which each unit is displaced seawards (offlapping) by the building out of a
mentary body. The lower illustration shows how a fall in sea level also produces a pattern of
apping sedimentary bodies, in which the extent of each unit is further offshore than the last.
eproduced by permission from: van Andel (1985) New Views on an Old Planet, Cambridge
University Press, Fig. 10.4, p. 152]
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Figure 5.8 Hypothetical example of an interpreted seismic profile across a continental margin.
A:shows an interpreted seismic profile, showing both the facies pattern and the seismic reflectors
(former sea floors) within the section. B: within this section the ‘sequence” boundaries have been
picked out, and three sedimentary ‘sequences”have been identified, C: shows the parasequences
within each of the three identified sequences’. D: shows the coastal onlap curve produced by the
study of the onlap and offlap patterns within the seismic profile (C). E: illustrates how the coastal
onlap curve can be combined with a knowledge of long-term eustatic patterns to produce a sea
level curve. [Modified from: Wilson (1992). In: Brown et al.(Eds) Understanding the Earth,
Cambridge University Press, Fig. 20.18, p. 411]
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','ﬂgyre 5.9 ‘Sequence’boundaries and their conformity in the basin centre. This diagram illustrates
w the boundaries between “sequences’ are usually unconformities at the basin margin, becom-
conformities in the basin centre. Time 1: deposition of sequence’ 1. Time 2: a sea level fall
- exposes ‘sequence’ 1 to erosion at the basin margin, although sedimentation is continuous in the
- centre of the basin. Time 3: a rise in sea level results in the deposition of a second ‘sequence’
[Sequence’ 2) which rests at the basin margin on the eroded surface of ‘sequence’ 1 forming an
nformity. In the centre of the basin, ‘sequence’ 2 rests conformably on ‘sequence’ 1 as
sedimentation has continued uninterrupted.
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Figure 5.10 Vail sea level curve produced from the analysis of sedimentary “sequences’ within
seismic sections. [Madified from: Vailet al. (1977) American Association of Petroleum Geologists
Memoir 26, Fig. 1, p. 84]

sediment supply (an autocyclic mechanism) could not have caused the patterns of relative
onlap and offlap seen within many “sequences’. Whatever the cause of ‘sequence’ boun-
daries (allocyclic versus autocyclic), ‘sequence’ stratigraphers have had some success in
the correlation of sedimentary ‘sequences’ and the unconformities which bound them.



