4. IklimStratigrafisi




Temel birim jeolojik-iklim birimidir.

Kuvaterner, istifleri
Ozellikle Orta Avrupa ve Kuzey Amerika’daki

buzul ¢okelleri sayesinde
lyi kurgulanmistir

Iklimsel degisimlerin
asinma ve sedimantasyon
Uzerinde 6nemli etkisi vardir




Bu yaklasim, 6ncelikle
karasal cokellere uyarlanmistir

Buzul ve buzul olmayan

stratigrafik istifler seklinde
siniflamak uygundur




Chronstratigraphical
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FIGURE 1.5 Timings of maximum extents of glaciers in ditferent parts of the world. The global LGM in this diagram refers to the trough in the marine
isotope record at (Martinsonetal., 1987 and the sssociated plobal eustatic sea level low (Y okovama etal., 20000 dated toca. 21 ka cal. BP. This figure just
represents a selection of records from around the world and illustrates the differing timing of glacier maxima in different places.




Dort buylk buzullasma
oldugu yonunde evrensel bir kabul vardir.

- Alpler Kuzey Avrupa Kuzey Amerika Avrupa Rusya

Yazarlar ~ Penck & Bruckner (1909-11)  Woldstedt (1926) Flint (1957) Flint (1957)

Buzul Wirm Weichsel Wisconsin Valdai
Buzul arasi Riss/Wiirm Eem Sangamon Mikulino
Buzul Riss Saale Illinoian Moscow/Dneipr

Buzul arasi Mindel/Riss Holstein Yarmouth Lichvn
Buzul Mindel Elster Kansan Oka
Buzul arasi Glinz/Mindel Cromer Aftonian Muchkap

Buzul Gunz Nebraskan ?

Tablo 7

Alp bolgesindeki buzullasma ve buzul arasi donemler ve Kuzey Yarim
Kire’deki diger bolgelerle karsilastirilmasi

Alpin semasi (Tablo 7, 8) buzul-akarsu birikimlerine dayanmaktadir




Chronology of major glaciations (ice ages) and interglaciations (warmer periods)
in North America, northern Europe, and the Alps

North America Northern Europe Alps

Thousand
years ago™

13-60 Wisconsin Weichsel Wiirm

115-140 Sangamon Eemian Riss-Wiirm
140-350 lllinoian Saale Riss

440-500 Yarmouth Holstein Mindel-Riss
500-640 Kansan Elsterian Mindel

640-700 Aftonian Cromerian Glinz-Mindel
780-900 Nebraskan Menapian Giinz

900-1,300 Waal Donau-Giinz
1,300-1,500 Eburon Donau

Tablo 8

glaciation interglaciation glaciation interglaciation glaciation interglaciation

Wisconsinan .
Glaciation Sangamon soil

Sangamon
Interglacial

Illinoian
Glaciation

Yarmouth
Interglacial

Kansan
Glaciation

Aftonian
Interglacial
Nebraskan Yarmouth soil
Glaciation Aftonian soil

Pre-Nebraskan




Topraklar buzul arasi ayrismalar ile iliskilidir

Bu, buzul ve buzul arasi olaylar
icin temel olusturmustur

STRATIGRAPHIC PALEOCLIMATIC
RECORD: INTERPRETATION:

Modern soil | Present interglacial
Loess Glacial

Paleasol Interstadial or interglacial

Loess Glacial

Paléisal Interstadial or interglacial

Loess Glacial




Kuvaterner iklim salinimlarinin,

Ingiltere, Hollanda ve Amerika gibi

orta enlem ulkelerinde,

canlilar
topraklar
cokeller
tzerinde guclu etkileri vardir




iklimdeki degisimin Hayvanlar iizerinde etkisi
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Gyliifytinli' mammut
Knight Magioo
mammal fic a thick wooly coat. Mastodon fossils dating from past

glacial periods have been found across North America—from Florida to
Alaska. Source: Charles R. Knight




Kuvaterner kayaclarinin siniflamasi icin,
jeolojik-iklim birimi
onerilmistir

Temel birimlersunlardir (acsnc 1961)




buzullasma yaygin buzullasmanin gelistigi iklimsel
bir donemdir

maksimuma ulasmistir ve gerilemistir
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Laurentide /\__ /
Ice sheet |\ —
)|

stadials (cold) interstadials (hot)

stad, buzullarin ikincil bir ilerlemesinin gerceklestigi
iklim bolimudur (soguk donem)

It
stadial 5

Kisa
Buzularasi

nterglacia
Uzun Buzularasi

interstadyal ise, bir buzullasma strecinde buzullarin
durgunluk ya da bekleme sirasinda
ver aldigi iklim olayidir ( )




Sinirlar genellikle
maksimum ve minimum sicaklik arasindaki
orta noktaya yerlestirilmistir
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Fig. 5. Climate change over the last 6 million years. The saw-tooth nature of the
curve represents climatic cycles. It is clear that the trend of the cycles is towards
cooling and that the amplitude of the cycles increases as the cooling becomes more
severe. It is in these high amplitude cycles, representing cha from interglacial
to glacial conditions that humans have lived and evolved. The change about 2.75
million years ago represents the onset of glacier expansion and the development of
more extreme climate,




liman kuzeybati Avrupa’da, buzul arasi donem tabani hassas
bir sekilde belirlenmistir

iklim degisim siniri
=

Ot-egemen ortu




Gecmisteki 21.000 yildan, onumuzdeki 2950 yilina bir projeksiyon

¢

BlueMarble 3000

This visualization has been developed at the Zurich University of Applied Sciences
by Adrian 'Meger and Karl Rege

It shows the earth starting at the last glacial maximum 21'000 years ago and ends
1'000 years in the future. End summer sea ice is shown. The yellow line shows the
actual Shoreline. The future projection is based on the assumption of complete
cessation of carbon dioxide emissions in 2100 (~IPCC A2). Because world population is
rather uncertain we froze to its current value. For further information: info@zhaw.ch

Main data sources for the visualization are the following:

Historic

- Climate/Vegetation: J.M. Adams (1997)

- Glaciation: Arthur S. Dyke, B.G. Andersen, J. Ehlers, Fuyuki Saito, Ayako Abe-Quchi
Future

- Climate/Vegetation: Nathan P. Gillett et al. (2011)
- Glaciation: Philippe Huybrechts, Heiko Goelzer, Heinz Blatter
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http://www.geol.umd.edu/~tholtz/G102/102ceno3.htm

The end of the Last Glacial Maximum (at around 11-10 ka), which marks the beginning of
the Holocene, is not the last glacial advance. During the Holocene there have been several
more smaller fluctuations (Medieval Warm Period, Little Ice Age, etc.). In a sense, the
Holocene is not a distinct Epoch, but only the latest major interglacial.
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The end of the Last Glacial Maximum (at around 11-10 ka), which marks the beginning of
the Holocene, is not the last glacial advance. During the Holocene there have been several
more smaller fluctuations (Medieval Warm Period, Little Ice Age, etc.). In a sense, the
Holocene is not a distinct Epoch, but only the latest major interglacial.



The end of the Last Glacial Maximum (at around 11-10 ka), which marks the beginning of
the Holocene, is not the last glacial advance. During the Holocene there have been several
more smaller fluctuations (Medieval Warm Period, Little Ice Age, etc.). In a sense, the
Holocene is not a distinct Epoch, but only the latest major interglacial.
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The end of the Last Glacial Maximum (at around 11-10 ka), which marks the beginning of
the Holocene, is not the last glacial advance. During the Holocene there have been several
more smaller fluctuations (Medieval Warm Period, Little Ice Age, etc.). In a sense, the
Holocene is not a distinct Epoch, but only the latest major interglacial.
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The end of the Last Glacial Maximum (at around 11-10 ka), which marks the beginning of
the Holocene, is not the last glacial advance. During the Holocene there have been several
more smaller fluctuations (Medieval Warm Period, Little Ice Age, etc.). In a sense, the
Holocene is not a distinct Epoch, but only the latest major interglacial.
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The end of the Last Glacial Maximum (at around 11-10 ka), which marks the beginning of
the Holocene, is not the last glacial advance. During the Holocene there have been several
more smaller fluctuations (Medieval Warm Period, Little Ice Age, etc.). In a sense, the
Holocene is not a distinct Epoch, but only the latest major interglacial.
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The end of the Last Glacial Maximum (at around 11-10 ka), which marks the beginning of
the Holocene, is not the last glacial advance. During the Holocene there have been several
more smaller fluctuations (Medieval Warm Period, Little Ice Age, etc.). In a sense, the
Holocene is not a distinct Epoch, but only the latest major interglacial.
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The end of the Last Glacial Maximum (at around 11-10 ka), which marks the beginning of

the Holocene, is not the last glacial advance. During the Holocene there have been several
more smaller fluctuations (Medieval Warm Period, Little Ice Age, etc.). In a sense, the
Holocene is not a distinct Epoch, but only the latest major interglacial.
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The end of the Last Glacial Maximum (at around 11-10 ka), which marks the beginning of
the Holocene, is not the last glacial advance. During the Holocene there have been several
more smaller fluctuations (Medieval Warm Period, Little Ice Age, etc.). In a sense, the
Holocene is not a distinct Epoch, but only the latest major interglacial.
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The end of the Last Glacial Maximum (at around 11-10 ka), which marks the beginning of
the Holocene, is not the last glacial advance. During the Holocene there have been several
more smaller fluctuations (Medieval Warm Period, Little Ice Age, etc.). In a sense, the
Holocene is not a distinct Epoch, but only the latest major interglacial.
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KUVATERNER iKLiM DEGIiSIMLERINI
MILANKOVITCH DONGULERI
BELIRLER

Iklim degisimlerinde Milankovitch
dongusunun bilesenleri

(A) Yorungeden sapma
(B) Eksenin egimi veya oblikligi

(C) Eksenin dingildemesi veya
ekinokslarin devinimi




Milankovitch Cycles

Precession
26,000 years

Eccentricity
100,000 - 413,000 years

—

\ //
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Tilt \—/
41,000 years
-
21.5

Currently 23.5°

®-24.5°

©The COMET Program

Milankovitch Cycles Illustration of the three variables in Earth's orbit, with periods of
variation marked. Source: COMET® at the University Corporation for Atmospheric Research
(UCAR) pursuant to a Cooperative Agreements with the National Oceanic and Atmospheric

Administration, U.S. Department of Commerce.
©1997-2009 University Corporation for Atmospheric Research. All Rights Reserved.




‘ Millions of years ago Yoriinge degisimi
50 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0

Eksen dingildemesi
23,000 year cycles

Dusuk Genlikli

(°%) Og,Q Olyjueg

|l 00,000
U 4 w 1 'IF 'l'hqlﬁ L\i 41,000 year cycles :regr cycles

Highlights the nature of the Milankovitch cycles thafdominate the Quaternary ice age. It is
clear that prior to 2.75 millign years ago that the glimate was chdracterised by small
amplitude cycles with a 23,000 year frequency —£hese are for€ed by changes in the wobble
of the Earth around its axis, known as the precgssion of th&’equinoxes, and this is precession
forcing.

Between 2.75 million years and 900,000 y£ars age’the amplitude of climate change
increases and has a frequency of 41,000 years A hese are forced by the tilt or obliquity of the
Earth’s axis and this is obliquity forcing.

From 900,000 years ago until the presefit the climate has large amplitude changes of climate
and the cycles occur every 100,000 years. This is forced by the eccentricity of the Earth’s
orbit around the Sun and is known as eccentricity forcing
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Precession
19, 22, 24 kyr

Obliquity
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Eccentricity
95, 125, 400 kyr

Solar Forcing
65°N Summer

NOt

Stages of
Glaciation

| Cold

Buzullasma periyotlari ile Dunya’nin yoriungesel iliskileri




http://www.sciencecourseware.org/eec/GlobalWarming/Tutorials/Milankovitch/MilankovitchCycles.swf






