70. Tiirkiye Jeoloji Kurultay: Bildiri Ozleri 10-14 Nisan/April 2017 Abstracts of the 70" Geological Congress of Turkey

ANADOLU’DA GEC KUVATERNER BUZUL
BUZULLARARASI DONGULERININ TURLER UZERINE
ETKIiLERI

Hakan Giir
Ahi Evran Universitesi, Fen Edebiyat Fakiiltesi, Biyoloji Boliimii, Kirsehir
(hakangur.ecology(@gmail.com)

0z

Biiyiik kitasal buz tabakalari, Kuzey Yarimkiire’de Kuvaterner boyunca bir¢ok kez ilerlemis
ve geri ¢ekilmistir. Biiyiik kitasal buz tabakalarinin oldugu dénemler buzul dénemleri, diger
donemler ise buzullararasi donemler olarak bilinmektedir. Kuvaterner’in son 430 bin yillik
donemi, her biri 100 bin yil siiren buzul buzullararast dongiilere sahne olmustur. Her buzul
buzullararasi dongiiniin kiigiik bir bolimii (ortalama %20), normal olarak 10-30 bin yil siiren
buzullararasi donemde gegmistir. Bu buzul buzullararasi dongiilere eslik eden iklim degisik-
likleri, ya tiirlerin go¢ etmesine, degisen ¢evresel kosullara uyum saglamasina ya da yok ol-
masina neden olur. Cografi dagilimdaki enlemsel ve rakimsal degisiklikler, sirasiyla sicaga
uyum saglayan 1liman kusak ve soguga uyum saglayan dag tiirlerinin bu iklim degisikliklerine
verdigi en garpict ve en iyi belgelenmis cevaplardir. Iliman kusak ve dag tiirleri, Son Buzul
Maksimumu’ndan sonra cografi dagilimlarim sirasiyla yiiksek enlemlere ve rakimlara dog-
ru degistirmigtir. Cografi dagilimdaki bu degisiklikler, genetik ¢esitliligin siginak alanlarda
yiiksek, bu siginak alanlardan son zamanlarda kolonize edilen bolgelerde ise diisiik olmast ile
sonuglanmustir. Tiirlerin buzul buzullararasi1 dongiilere eslik eden iklim degisikliklerine nasil
cevap verdigini anlamak, gelecek kiiresel iklim degisikliklerine olasi cevaplarini 6ngérmek ve
bdylece koruma stratejilerini yonlendirmek agisindan kritiktir.

Tiirlerin Ge¢ Kuvaterner buzul buzullararasi dongiilerine eslik eden kiiresel iklim degisiklik-
lerine nasil cevap verdigini anlamak ve gelecek kiiresel iklim degisikliklerine olasi cevaplarini
ongormek icin, iki onemli yaklagim (molekiiler filocografya ve ekolojik nis modellemesi), son
zamanlardaki biyocografi ¢alismalarda bir arada yaygin olarak kullanilmaktadir. Molekiiler
filocografya, gecmiste ve giiniimiizde genetik cesitliligin alansal dagilimin1 anlamak igin, tiir-
lerin cografi dagilimi boyunca drneklenen DNA sekanslarini kullanir. Ekolojik nis modelle-
mesi, tiir dagilim verisini ¢cevresel veri ile iliskilendirir ve gegmiste (6rnegin, Son Buzul Mak-
simumu’nda) ve gelecekte iklimin neden oldugu/olacagi olasi cografi dagilim degisikliklerini
anlamak i¢in kullanilabilir.

Anadolu, jeolojik olarak Alp-Himalaya orojenik kusaginda yer alir ve yiiksek tiir ¢esitliligi ve
endemizmi ile diinyadaki 35 biyogesitlilik sicak noktasinin tigliniin karsilastigi ve etkilestigi
biyocografi olarak ilging, ancak ¢ok iyi anlagilmamis bir bolgedir. Molekiiler filocografya ve
ekolojik nis modellemesi yaklagimlarini birlestirmek, Anadolu’da yasayan tiirlerin Kuvaterner
dinamiklerini/evrimsel tarihini ve bdylece Anadolu’nun biyocografyasini anlamamiza katki
saglayacaktir. Bu sunumda, yukaridaki icerik acisindan birka¢ 6rnek verilecek ve gelecek
perspektifleri tartigilacaktir.

Anahtar Kelimeler: Biyocografya, Cografi dagilim degisiklikleri, Ekolojik nis modellemesi,
iklim degisikligi, Molekiiler filocografya
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ABSTRACT

Large continental ice-sheets in the Northern Hemisphere have grown and retreated many
times throughout the Quaternary. Times with and without large continental ice-sheets are
known as glacial and interglacial periods, respectively. The last 430 kyr have been dominated
by 100-kyr glacial-interglacial cycles, a minor proportion (on average 20% or 10 to 30 kyr)
of which was spent in interglacial periods. Strong climatic fluctuations accompanying these
glacial-interglacial cycles forced species to either move to locations that remain suitable,
adapt to changing environmental conditions, or go extinct. Latitudinal and altitudinal range
shifts are the most conspicuous and best documented responses of warm-adapted temperate
and cold-adapted montane species to these climatic fluctuations, respectively. As warming,
has occurred since the Last Glacial Maximum, temperate and montane species shifted their
range towards higher (northern) latitudes and altitudes, respectively. These range shifts have
left signals of high genetic diversity in refugia and low genetic diversity in regions recently
colonized from refugia. Understanding how species have responded to strong climatic fluctua-
tions accompanying glacial-interglacial cycles is critical to predicting their likely responses to
future global climate changes, and therefore can help guide conservation strategies.

To understand how species have responded to global climate changes through the Late Qua-
ternary glacial-interglacial cycles and to predict their likely responses to future global climate
changes, two key approaches (molecular phylogeography and ecological niche modelling)
have been widely used together in recent biogeographic studies. Molecular phylogeography
uses DNA sequences from throughout the geographic distribution of species to understand
the spatial arrangements of genetic diversity in the past and in the present. Ecological niche
modelling relates georeferenced species occurrence data to environmental data, and can be
used to get insights into possible climate-driven range shifts in the past (e.g. the Last Glacial
Maximum) and in the future.

Anatolia is geologically located in the Alpine-Himalayan orogenic belt, and a biogeographi-
cally interesting, but under-explored region where three of the world’s 35 biodiversity hotspots
meet, and interact, with high levels of species diversity and endemism. The integration of
molecular phylogeography and ecological niche modelling approaches will extend the Qu-
aternary dynamics and evolutionary history of species living in Anatolia and therefore the
understanding of the biogeography of Anatolia. In this presentation, a few examples will be
given to illustrate the above-mentioned contents, and the future perspectives will be discussed.
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