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oz

Fosil polen analizleri gol ¢okelleri, turbaliklar, akarsu ve deniz sedimanlari, buzullar, linyitler ve tas kdmdrleri gibi ¢esitli ortamlardan elde edilen polenlerin
arastinlmasini kapsamaktadir. Kuvaterner dénemine ait palinolojik calismalarin dnemli veri kaynaklarindan biri de gollerdir. Arastirma alani olarak secilen
Akgol, Sakarya ilinde, Ferizli ilgesinin Golkent mahallesinde bulunmaktadir. Goliin yizél¢im 3,5 km? ve maksimum derinligi 8 m'dir. Bu ¢alismanin amaci:
goliin dip sedimanlarinda fosil polen analizleri yaparak géllin ¢evresinde son 1000 yilda meydana gelen vejetasyon degisimlerini ortaya ¢ikarmaktir.
Akgol'den karot aliminda iTU EMCOL Arastirma Uygulama Merkezi'nin 4x4 m. platformlu piston karotiyeri kullaniimistir. istanbul Universitesi-Cerrahpasa,
Orman Fakiiltesi Orman Botanigi Anabilim Dalinda bulunan Palinoloji Laboratuvari'na getirilen karot tizerinde her 5 cm'de bir 2 cm? lik sediman 6rnekleri
alinmistir. Bu 6rneklerde “klasik yonteme” gore fosil polen analizi yapilmistir. Hazirlanan polen preparatlarinda her bir bitki taksonu icin polen yizdesi
degerleri hesaplanmis, odunsu ve otsu taksonlara ait yiizde grafikleri TILIA adli programda ¢izilmistir. Polen diyagramindan elde edilen ilk bulgulara gore;
Akgol ve cevresinde son 1000 yilda yaprak doken orman vejetasyonu hakimdir. Bu dogal orman varliginin icine son yillarda Gymnospermae taksonlarindan
sahil camlari da dikim yoluyla getirilmistir.

Anahtar kelimeler: Akgol, Polen Analizi, Vejetasyon Degisimi

ABSTRACT
Fossil pollen analyzes include research of pollen grains from various environments such as lake sediments, peatland, river and marine sediments, glaciers,
lignite and coal. Lakes are one of the important data sources for Quaternary palynological studies. Akgdl, which is selected as a research area, is located in
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Golkent district of the Ferizli township in the provincial city of Sakarya. Its surface area is 3.5 km? and its maximum depth is 8 meters. The aim of this study
was to investigate vegetation changes around Akgol in the last 1000 years using fossil pollen analysis in the bottom sediments of the lake. The Piston corer
of ITU EMCOL Research Centre was used for recovering sediment cores from Akgol. Sediment samples of 2 cm?® were collected every 5 centimeters on one
of the cores at the Palynology Laboratory of IUC. Fossil pollen analysis was performed according to the “classical method”. The pollen percentage values
were calculated for each plant taxa and relative abundance graphs were plotted in the TILIA program. According to preliminary results of the pollen
diagram; deciduous forest vegetation has been predominant in the last 1000 years around Akgdl. Maritime pine was introduced into this natural forest by
plantation in the recent years.

Keywords: Akgol, Pollen Analysis, Vegetation Change

EXTENDED ABSTRACT

Many research methods are used to determine Quaternary environmental changes. Fossil pollen analysis is one of the most frequently
used research methods applied in illuminating past environmental conditions in multidisciplinary studies. With pollen diagrams obtained
by this method, the changes in plant assemblages related to climate change and human impact on vegetation structure were determined
in detail.

Lakes are one of the important data sources of Quaternary palynological studies. Akgdl, which was selected as a research area, is
located in Golkent district of the Ferizli township in the Sakarya provincial city. The lake is 39 kilometers from Sakarya city center and
13 kilometers from Ferizli town center. Its surface area is 3.5 km? and its maximum depth is 8 meters. The average height above sea level
is 60 meters. Akgol, which is located at the crossing point of the Marmara and West Black Sea regions, is under the influence of the West
Black Sea climate. Summers are hot and winters are rainy (Yigit, 2009). Fagus orientalis, Quercus petraea, Quercus cerris, Corylus
avellana, Fraxinus angustifolia, Alnus glutinosa and Carpinus orientalis are in the vicinity of the lake. The aim of this study was to
investigate changes in the vegetation around the lake in the last 1000 years by fossil pollen analysis in the bottom sediments of the lake.

For recovering sediment cores from Akgél, a piston corer of ITU EMCOL Core Analysis Laboratory was used over a 4 x 4-meter
platform. Core AG-22, selected for palynological studies, was brought to the Palynology Laboratory of the Forest Botany Department of
Faculty of Forestry, Istanbul University- Cerrahpasa for fossil pollen analysis. The base of the 1.21-meter long core dates back to 1000
calibrated years BP according to AMS radiocarbon analysis. The core was sampled for fossil pollen analysis according to the classical
method, and sediment samples of 2 cm® every 5 centimeters were collected. Before starting the analysis, one Lycopodium spore tablet
was added for each sediment sample. Counting and identification of pollen grains and Lycopodium spores in the pollen preparations were
performed on a computer-assisted Leica DM750 light microscope using x40, x100 immersion objective and 10x ocular. Pollen atlases
were used together with reference pollen preparations in the Palynology Laboratory for pollen identification. At least 50 Lycopodium
spores and 250 pollen grains were counted in the preparation of each sample. The pollen diagram was drawn in the program TILIA.

The pollen grains of arboreal and herbaceous plants belonging to the genus/family of two Gymnospermae and 22 Angiospermae were
identified in the Akgol core. Pollen belonging to Pinus sp. and Cupressaceae family were found in Gymnospermae. Alnus (alder) sp.,
Betula (birch) sp., Carpinus (hornbeam) sp., Castanea (chestnut) sp., Corylus (nut) sp., Ericaceae, Fagus (beech) sp., Fraxinus (ash) sp.,
Juglans (walnut) sp., Quercus cerris type (deciduous oak), Salix (willow) sp., Tilia (linden) sp. and Ulmus (elm) sp. pollens were
detected in Angiospermae arboreal plant genus and families (AP). Angiospermae herbaceous plant pollen grains belonging to Apiaceae,
Asteraceae, Caryophyllaceae, Chenopodiaceae and Poaceae families and Artemisia sp., Ambrosia sp., Plantago sp. and Euphorbia sp.
were also identified. According to the pollen percentage data of arboreal and herbaceous plants, the pollen diagram was divided into two
zones (LPAZ-01 and LPAZ-02).

Arboreal plant species are dominant in both zones. Although the percentage of pollen of Pinus was quite low, it showed an increase
to the present day in the LPAZ-01 zone of the pollen diagram. However, the percentage of pollen of Fagus, Ulmus and Carpinus, one of
the important arboreal plant taxa, tended to decrease and the percentage of pollen of Quercus increased upwards. The pollen percentage
of the herbaceous plant taxa such as Ambrosia sp. and Poaceae showed an increase to the present day.
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At the top level of the pollen diagram of the Akgdl core, the reason for the increase in the pollen percentage of Pinus, in particular,
was the increase in Pinus pinaster in and around the lake. The percentage of pollen of the herbaceous taxa belonging to Poaceae,
Chenopodiaceae and Ambrosia sp. was high in the upper part of the pollen diagram. The high percentage of pollen of Ambrosia from
herbaceous taxa was due to the fact that it is an invasive plant. There are three species of Ambrosia in our country: Ambrosia maritima,
Ambrosia tenuifolia and Ambrosia artemisiifolia (Kupicha, 1975; Byfield and Baytop, 1998; Behcet, 2004). Ambrosia artemisiifolia was
first recorded on the side of the road in Trabzon in 1997 (Byfield and Baytop, 1998), and other records of this species from the Black Sea
region have also been identified (Onen et al., 2014; Serbes et al., 2008; Aksoy et al., 2010; Aslan et al., 2013). High seed yield, high
germination percentage of seeds, long-term seed viability, contamination with agricultural seeds due to small seeds, strong root system,
resistance to floods, high tolerance to temperature, soil moisture and light are the invasive characteristics of this species (Kazinczi et al.,
2008a; 2008b; 2008c; Buttenschon and Bohren, 2010; Dickerson and Sweet, 1971; Basset and Crompton, 1975; Fumanal et al., 2007).

According to data obtained from the fossil pollen diagram; deciduous forest vegetation was predominant in the last 1000 years around
Akgol. Maritime pine (Pinus pinaster) from Gymnospermae taxa was introduced by plantation into this natural forest in recent years.
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1. GIRiS

Kuvaterner ¢aligmalarinda ortamsal degisimleri belirlemek
icin pek ¢ok arastirma yontemine basvurulmaktadir. Cok disiplinli
caligmalarda gecmis donem ortam kosullarinin aydinlatiimasinda
uygulanan ve siklikla kullanilan 6nemli arastirma yontemlerinden
biri de fosil polen analizleridir. Bu yontemle elde edilen polen
diyagramlar1 ile Holosen’deki iklim degisimleriyle birlikte bitki
kompozisyonunda goriilen degisimler, tarimsal faaliyetlerin
yayilmasi ve vejetasyon yapisi lizerindeki insan etkisi ayrmtilt
olarak belirlenmektedir (Bradley, 1999; Wilmshurst ve McGlone,
2005; Wirtz vd., 2010; Roberts, 2014).

Polenlerin sayilarinin fazlaligi, ekzinlerinin (zarlarinin) ¢ok
dayanikli olmasi nedeniyle hava olmayan ortamlarda milyonlarca
yil ozelliklerini yitirmeden kalabilmeleri, her bitki cins veya
tiiriine 0zgli karakteristik morfolojik 6zelliklere sahip olmalart
ve dagildigi zamana ait dogal vejetasyonu yansitmalarini igeren
dort temel Ozellik, polen analizleriyle gecmis donemlerin
vejetasyon yapisi ile iklimi hakkinda bilgi sahibi olmamiza ve
paleoiklimsel saptamalar yapmamiza olanak saglamaktadir
(Akyol, 1964; Aytug vd., 1971; Bradley, 1999).

Fosil polen analizleri gol g¢okelleri, turbaliklar, akarsu ve
deniz sedimanlari, buzullar, linyitler ve tag komiirleri gibi ¢esitli
ortamlardan elde edilen polenlerin arastirilmasini kapsamaktadir.
Kuvaterner dénemine ait palinolojik ¢aligmalarin 6nemli veri
kaynaklarindan olan géller, kapali bir sistem olmalar1 nedeniyle
hem lokal ve hem de global iklim degisimlerini daha hassas
yansitmaktadir. Anadolu’daki bitki Ortiisiiniin  gelisim ve

degisimini arastiran ilk polen analiz ¢alismalar1 Aytug tarafindan
Konya-Siiberde (Aytug, 1967a) ve Beug tarafindan Abant ve
1967). Bu
¢aligmalarin ardindan Anadolu’nun ¢esitli bolgelerinde van Zeist

Yenicaga gollerinde gergeklestirilmistir (Beug,

ve Bottema’nin yaptig1 ¢aligmalarla polen analizlerinin sayilar
artmaya devam etmistir (Bottema vd., 1986; Bottema ve
Woldring, 1990). Yiiriitiilen arastirmalarin biiyiik ¢ogunlugu
Anadolu’daki farkli gol (Sogiit golii, Golhisar goli, Van goli,
Nar golii) ve bataklik (Gravgaz) alanlarinda gercgeklestirilmistir
(van Zeist vd., 1975; Eastwood vd., 1999; Eastwood vd., 2007
England vd., 2008; Litt vd., 2009; Pickarski vd., 2015; Pickarski
ve Litt, 2017; Vermoere ve Smets, 2000). Arastirma alani
yakiinda bolgesel olgege sahip caligmalar Bati Karadeniz
Bolgesinde (Bottema, 1993-1994; izdebski, 2012) ve Marmara
Denizi’nde (Mudie vd., 2002; Mudie vd., 2007; Caner ve Algan,
2002) yapilmustir. Yerel dlgekte yapilan caligmalar ise Sapanca
Goli (Leroy vd., 2009; Leroy ve Albay, 2010; Leroy vd., 2010),
Iznik Golii (Miebach vd., 2016) ve Cubuk Géliinde (Ocakoglu
vd., 2016) gergeklestirilmistir (Sekil 1). Bu g¢alismalarda,
bitki
diyagramlariyla ortaya konulmustur. Marmara ve Bat1 Karadeniz

zamansal  stirecteki ortiisiniin ~ degisimi  polen
Bolgesi’nden birgok karot ¢alisilmis olmasina ragmen Akgdl’de
detayli bir fosil polen analizi yapilmamistir. Bati Karadeniz
Bolgesinin vejetasyon tarihinin daha dogru belirlenebilmesi i¢in
Akgol’in  bulundugu yer, cografya acisindan Onem arz
etmektedir. Bu aragtirmanin amaci; fosil polen analizleri 1s18inda
Akgol ve cevresinde son 1000 yilda meydana gelen vejetasyon
degisimini ortaya koymaktir. Bu ¢alismayla birlikte, bolgesel
Olcekte de vejetasyonun gecirdigi degisim diger kayitlarla

kiyaslanabilir hale gelecektir.
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Sekil 1: Calisma alanina yakin yerlerden alinan karotlarin haritadaki konumu.
Figure 1: Location of the cores on the map taken from the places close to the study area.
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2. VERi VE YONTEM
2.1. Calisma Alam

Arastirma alan1 olarak segilen Akgdl, Sakarya ilinde, Ferizli
ilgesinin Golkent mahallesinde bulunmaktadir (Sekil 2). Sakarya
sehir merkezine 39 km, Ferizli ilce merkezine 13 km uzakliktadir.
Sakarya Nehri aliivyonlarinin meydana getirdigi set neticesinde
meydana gelmis bir g6ldiir. Golii besleyen herhangi bir akarsu
bulunmamakla birlikte, gol yer alti suyu ile beslenmektedir
(Inandik, 1965). Yiizolciimii 3,5 km?, maksimum derinligi 8
m’dir. Deniz seviyesinden ortalama yiiksekligi 60 m’dir (Akyiiz
Sahin vd, 2013; Altan, 2017) Goliin Karadeniz’e uzakligi 8 km,

Karadeniz

3 =
1 s
Marmara 3

Darzi’  gakaryn’
: s

~ ] Ankara

41042

Bakirh Mah.

41°1'12"

Sakarya Nehri’ne uzakligi ise 2,5 km’dir (Sekil 1). Goliin su
seviyesi mevsimlere gore degismektedir. Kis ve ilkbahar
aylarinda yagan yagmurlarla ve Sakarya Nehri’nin tagsmasiyla
dolan goliin su seviyesi yikselerek golin ylizey alani
biiyiimektedir. Yaz aylarinda sularin ¢ekildigi yerlerin tamaminda
tarimsal faaliyetler yapilmakta ve g6liin yiizey alan1 bu mevsimde
daralmaktadir. GOl ¢evresinde yogun olarak seker pancari,
bugday, musir ve tiitiin yetistirilmektedir (Yigit, 2009).

Marmara ve Bati Karadeniz bolgelerinin gegis noktasinda
bulunan Akgol, Bati1 Karadeniz iklimi etkisi altindadir. Yazlari
sicak, kislar1 ise bol yagishdir (Yigit, 2009). Go6l ve yakin
gevresinde Fagus orientalis (Dogu kayini), Quercus petraca

o '-;L-;m

i 42 TH

T 0733

307350 30

Sekil 2: Calisma alani lokasyon haritasi.
Figure 2: The location map of the study area.
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(Sapsiz mese), Quercus cerris (Saglt mese), Corylus avellana
(Findik), Fraxinus angustifolia (Sivri meyveli disbudak), Alnus
glutinosa (Kizilagag) ve Carpinus orientalis (Dogu giirgeni)
bulunmaktadir.

2.2. Polen Analizleri

Akgdl’den karot aliminda ITU EMCOL Karot Analiz
Laboratuvar’’nin  4x4 m. platformlu piston karotiyeri
kullanilmistir. Golden alinan AG-22 no’lu karot, fosil polen
analizleri i¢in Istanbul Universitesi-Cerrahpasa, Orman Fakiiltesi
Orman Botanigi Anabilim Dali Palinoloji Laboratuvari’na
getirilmistir. Karot uzunlugu 121 cm’dir. Her 5 cm’de bir 2
cm?®’lilk sediman Ornekleri alinmig, toplam 24 adet sediman
orneginde “klasik yonteme (Erdtman, 1954; Moore vd., 1991)”
gore fosil polen analizi yapilmistir. Analize baglamadan 6nce her
sediman 6rnegi icin 1 adet Lycopodium spor tablet, 10 ml saf su
icerisine 0,5 ml %10’luk HCI yardimiyla eritilmistir. Her bir
spor tablet 9666 adet spor i¢cermektedir. Lycopodium sporlar,
morfolojik yapis1 itibariyle polenlerle karigmadan kolayca
tanimlanabilmektedir. Bilinen sayida sporun karisima eklenmesi,
preparat yapimi sirasinda preparatta yer almayan diger polenlerin
tahmin edilmesinde ve birim alana diisen polen yogunlugunun
hesaplanmasinda kullanilmaktadir (Hicks vd., 1996; Hicks vd.,
2001; Tonkov vd., 2001). Toplam 24 sediman Orneginden
hazirlanan fosil polen preparatlarindan sadece 3 farkli derinlige
(0,40 ve 100 cm) ait olanlarin polen ve Lycopodium sayimlart ile
teshisleri bitirilmistir. Polen preparatlarindaki polen ve
Lycopodium’larmm sayim ve teshisi bilgisayar destekli Leica
DM750 marka 1sik mikroskobunda, x40, x100 immersiyon
objektifi ve 10x okiileri kullanilarak yapilmistir. Polen teshisleri
icin Palinoloji Laboratuvarindaki referans polen preparatlari ile
birlikte polen atlaslart kullanilmistir. (Wodehouse, 1935;
Erdtman, 1952; Erdtman, 1957; Faegri ve Iversen, 1964; Aytug,
1967b; Aytug vd., 1971; Iwanami vd., 1988; Moore vd., 1991;
Hesse vd., 2009). Polenler familya ve cins diizeyinde teshis
edilmisti. Ug¢ farkli derinlige ait preparatlarda en az 50
Lycopodium spor ve 250 adet polen sayilmistir. Polen diyagrami
TILIA (Grimm, 2015) adli programda ¢izilmistir. Polen
topluluklart degisimlerinin smirlarinin  belirlenmesi, uyum
mesafesi benzersizligi Sl¢limi ve karekdk doniisiimii tabanli
CONISS kiimeleme analizleri (Grimm, 2015) kullanilarak
gergeklestirilmigtir.

Polen diyagramlari, farkl: stratigrafik araliklarla genis dlciide
benzer polen igerigi ile karakterize edilen bir dizi polen zonuna
ayrilir. Bu polen zonlarma “Yerel Polen Topluluk Zonu (Local
Pollen Assemblages Zones: LPAZ)” denir ve ¢izilen fosil polen

diyagrami bu gekilde polen topluluk zonlarina ayrilmistir. Her
polen topluluk zonu, baskin taksonlara ve polen verilerinin
onemli degisiklik yaptigi yerlere gore siniflandirilmigtic. Bu
zonlar palinolojik verilerin daha iyi anlagilabilmesini saglayan,
bitki Ortiisii igerisindeki degisimi gosteren ve polenlerin biriktigi
ve korundugu ¢evrenin 6zelliklerini yansitan bir aractir (Tweddle
ve Edwards, 2010; Lowe ve Walker, 2015).

2.3. AMS Radyokarbon (14C) Tarihlendirmesi

Karotun organik madde bakimindan zengin olan 2 farklh
derinlige (22 cm ve 94 cm) ait sediman Orneklerinde toplam
organik madde TUBITAK-MAM’da Accelerator Mass
Spectrometry (AMS) yontemi ile tarihlendirilmistir. Orneklerde
asitle &n islem yapilarak karbonat uzaklastirilmistir. Orneklerin
1C yaglarinin takvim yilina kalibrasyonu OxCal v4.2 programi
ile yapilmistir.

3. BULGULAR

Calismanin verileri odunsu ve otsu bitki taksonlarina ait
polen yiizdesi ve AMS radyokarbon tarihlendirmesi verilerinden
olusmaktadir.

3.1. Odunsu(AP) ve Otsu (NAP) Bitki Taksonlarina Ait Polen
Yiizdeleri

Akgol’den alinan karotta 2 Gymnospermae (Agik
tohumlular) ve 22 Angiospermae (Kapali tohumlular) cins/
familyasina ait odunsu ve otsu bitkilerin polenleri teshis
edilmigtir. Gymnospermae igerisinde Pinus (¢am) sp. ve
Cupressaceae (servigiller) familyasina ait polenler bulunmustur.
Angiospermae odunsu bitki cinsleri ve familyalar1 (AP)
igerisinde ise; Alnus (kizilagag) sp., Betula (hus) sp., Carpinus
(gtirgen) sp., Castanea (kestane) sp., Corylus (findik) sp.,
Ericaceae, Fagus (kayin) sp., Fraxinus (digbudak) sp., Juglans
(ceviz) sp., Quercus deciduous (yaprak doken mese), Salix
(so6giit) sp., Tilia (1thlamur) sp. ve Ulmus (karaagac) sp. polenleri
tespit edilmistir (Sekil 3).

Angiospermae otsu bitki polenlerinden (NAP); Apiaceae,
Asteraceae, Caryophyllaceae, Chenopodiaceae ve Poaceae
familyalan ile Artemisia sp., Ambrosia sp., Plantago sp. ve
Euphorbia sp. cinsleri teshis edilmistir (Sekil 3).

Odunsu ve otsu bitkilerin polen yiizdesi verilerine gore,
polen diyagrami LPAZ-01 (40-100 cm) ve LPAZ-02 (0-40 cm)
iki zona ayrilmistir (Sekil 4).
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3.1.1. LPAZ-01 (Birinci Polen Topluluk Zonu): Bu zon
karotun 40-100 cm’lik kismini kapsamaktadir. Bu zonda odunsu
bitki polenlerinin (AP) hékim oldugu goriilmektedir. Odunsu
bitkilerin polen yilizdesine bakildiginda en fazla yiizdeye sahip
olan Fagus (%21)’tur. Onu swrasiyla Alnus (%15), Quercus
deciduous (%13), Carpinus (%13) ve Ulmus (%12) takip
etmektedir. Bu odunsu taksonlarin polen yiizdesi bu zonun
sonlarma dogru ¢ikildikca Alnus hari¢ azalma gostermistir.
Castanea’nin polen yiizdesi oldukc¢a az olup bu zonun sonlarina

] &t

dogru ortadan kaybolmustur. Corylus, Fraxinus, Ericaceae,
Juglans ve Salix polen diyagraminin bu zonunda diisiikk polen
yiizdesi ile temsil edilmektedir. Gymnospermae taksonlarindan
Pinus (%8) ve Cupressaceae (%1)’nin polen yiizdesi ise bu
zonda oldukea az ¢ikmustir (Sekil 4).

Otsu bitkilerin polen yiizdesi (NAP) bu zonda olduk¢a
diigiiktiir. En fazla polen yiizdesine sahip Asteraceae (%6) ve
Plantago (%4)’dur. Bu zonun sonlarina dogru Asteraceae ve

Sekil 3: Preparatlarda teshis edilen 6nemli odunsu ve otsu bitki polenlerinin fotograflar (a-Pinus, b-Alnus, c-Carpinus, d-Corylus, e-Ericaceae,
f-Fagus, g-Quercus, h-Tilia, i-Ulmus, j-Artemisia, k-Caryophyllaceae, I-Poaceae).
Figure 3: Photographs of important arboreal and non-arboreal pollen grains identified in the preparations.
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Plantago’nun polen yiizdeleri azalma gdstermistir. Diger otsu
bitki polenlerinden Artemisia, Caryophyllaceae, Chenopodiaceae
ve Poaceae’nin polen yiizdeleri oldukea diisiik ¢ikmustir (Sekil 4).

3.1.2. LPAZ-02 (ikinci Polen Topluluk Zonu): Bu zon,
karotun 0-40 cm’lik kismint kapsamaktadir. Bu zonun sonlarina
dogru odunsu bitki taksonlarindan Quercus deciduous (%19)’un
polen yiizdesi gittikce artmistir. Diger Angiospermae
taksonlarindan Alnus (%3), Carpinus (%3), Fagus (%5’e) ve
Ulmus (%1) polen yiizdesi bu zonun sonlarina dogru azalmistir.
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Sekil 4: AG-22 karotundaki odunsu (AP) ve otsu bitki (NAP) polen
yuzdeleri.

Figure 4: Percentage pollen diagram of arboreal and non-arboreal taxa
in AG-22 core.

Corylus, Ericaceae ve Juglans bu zonda varligini korumustur.
Tilia ilk kez bu zonda ortaya ¢ikmis ve bu zonun sonlarina dogru
hafif bir artis gdstermistir. Salix’in polen yiizdesi bu zonun
sonuna dogru %5’¢ kadar ¢ikmistir. Gymnospermae
taksonlarindan Pinus 'un polen ylizdesi %31’e ¢ikarak bu zonda
keskin bir artig gostermistir. Cupressaceae familyasi diisiik polen
yiizdesi ile varligini siirdiirmistiir (Sekil 4).

Bu zondaki otsu bitki taksonlarindan Asteraceae familyasinin
polen yiizdesi %2’ye kadar diismiistir. Caryophyllaceae,
Chenopodiaceae ve Poaceae familyalarinin polen yiizdeleri bu
zonun {ist kistmlaria dogru artig gostermistir. Ambrosia ilk kez
bu zonda ortaya ¢ikmig ve bu zonun sonlarmna dogru polen
ylizdesi %6’ya ulagsmistir. Apiaceae ve Euphorbia ilk kez bu
zonda ortaya goriilmiistiir. Plantago bu zonun sonlarina dogru
ortadan kaybolmustur (Sekil 4).

3.2. AMS Radyokarbon Tarihlendirmesine Ait Bulgular
Karotun 69. ve 94. cm’lerinden alinan sediman orneklerinin
kalibre edilmis AMS tarihlendirmeleri sirastyla M.S. 1296-1401

ve M.S. 949-1024 olarak tespit edilmistir (Tablo 1).

Tablo 1: Akgdl sedimanlarindan elde edilen AMS radyokarbon yaslari.
Table 1: AMS radiocarbon ages obtained from sediments of Akgél.

Laboratuvar Derinlik d13C Karbon 14Yasi  Takvim Yili

Kodu (cm) (%o0) G.6.)

TUBITAK-673 69 -30,0+0,5 613+27 M.S. 1296-1401
TUBITAK-674 94 -30,9+0,9 1055427 M.S. 949-1024
4. TARTISMA

Akgol’de yapilan fosil polen analizleri sonucunda elde edilen
polen ylizdesi degerlerine gore polen diyagrami iki zona
ayrilmistir. Her iki zonda da odunsu bitki tiirlerinin hakim oldugu
goriilmektedir. Polen diyagrami giiniimiizden yaklagik 1000 yil
oncesine tarihlendirilmistir. Polen diyagrammin LPAZ-01
zonunda Pinus’un polen yiizdesi olduk¢a az olmasina ragmen
glinimiize dogru artis gdstermistir. Bununla birlikte onemli
odunsu bitki taksonlarindan Fagus, Ulmus ve Carpinus™un polen
ylizdesi glinlimiize dogru azalma egilimi gostermis, Quercus’un
polen yiizdesinde artiy meydana gelmistir. Otsu bitki
taksonlarindan Ambrosia ve Poaceae’nin polen yiizdesi
gliniimiize dogru artmustir.

Calisma alanina yakin konumda bulunan Abant, Yenigaga ve
Melen gollerinden aliman karotlarin polen diyagramlarina
bakildiginda; giintimiize dogru odunsu bitki polen yiizdesinde artig
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gorilmiistiir (Bottema vd., 1993-1994; Beug ve Bottema, 2015).
Abant ve Yenicaga gollerinin polen diyagramlarinin en {ist zonunda
Pinus polen yiizdesi artarken, Melen goliinden elde edilen polen
diyagramin en iist zonunda Pinusun polen yiizdesi azalmistir.
Angiospermae taksonlarindan Quercus deciduous’un polen
yiizdesi Abant goliinde artarken, Yeni¢aga goliinde polen yiizdesi
son 1000 yilda giderek azalmistir (Beug ve Bottema, 2015).
Fagus’un polen yiizdesi ise, Yeni¢caga goliinden elde edilen fosil
polen diyagraminin iist zonuna dogru azalig gostermistir (Beug ve
Bottema, 2015). Bottema vd. (1993-1994), Akg61’den karot almis,
bu ¢alismada alinan karotun sadece 275 ve 470 cm’deki polen
yiizdesi verileri sunulmustur. Bu verilere bakildiginda; Alnus,
Carpinus, Fagus, Quercus cerris type ve Pinus’un polen yiizdeleri
470 ile 275 cm arasinda azahs gostermistir. Ilgili calismada karotun
275 cm ile 0 cm’sine ait polen ylizde verisi bulunmamaktadir.
Yapilan bu ¢aligmada ise AG-22 nolu karotun polen yiizdesi verileri
incelendiginde; Pinus’un polen yiizdesinin giiniimiize dogru artis
gostermesi Abant ve Yenicaga gollerindeki polen diyagraminin iist
zonuyla benzerlik gostermistir (Bottema vd., 1993-1994; Beug ve
Bottema, 2015). Fagus’un polen yiizdesinin {ist zonda azalmasi,
Abant ve Melen gollerinden elde edilen polen diyagramindan
farklilik gostermektedir (Bottema vd., 1993-1994; Sekil 5). iznik
goliinden alman karotun en iist seviyesine bakildiginda Carpinus
ve Fagus™un polen yiizdesi azalig gosterirken, Pinus ve Quercus’un
polen yiizdesi son 1000 yilda artis yapmistir (Miebach vd., 2016;
Sekil 5).

Akgél
Kerton 14 Tane

20 40 201020 20

Tirta Barchiligamer  Zayie peglli comas Aphge Wi pamas G kil g

) 40 &0 80 100

Marmara Deniz’inde yapilan c¢aligmadan elde edilen polen
diyagramimin iist zonunda Quercus polenlerinde artis goriilmiis,
Pinus™un polenleri ise bir miktar azalip giliniimiize dogru artmigtir
(Caner ve Algan, 2002). Sapanca géliinde yapilan ¢alismada ise,
giiniimiize dogru Pinus’un arttig1 gorilirken, Alnus, Fagus ve
Carpinus’ un polenlerinde azalma goriilmiistiir (Leroy, 2009). Tim
bu polen diyagrami verilerinde odunsu bitki taksonlarinin polen
yiizdesi giiniimiize dogru artmig ve bu veri Akgol’den elde edilen
polen diyagraminda da aym sekilde tespit edilmistir (Sekil 5).

Akgol’den elde edilen polen diyagramina gore; son 1000
yildan giiniimiize 6zellikle 1liman agaglarin (Alnus, Carpinus,
Fagus ve Ulmus) polen yiizdesi gittikce azalmistir. Onceki
caligmalarda otsu taksonlardan step bitkileri 32.000 yil once
daha fazla iken, giintimiizde polen yiizdesi %1 e kadar diismiistiir
(Miebach vd., 2016; Ulgen vd., 2012; Valsecchi vd., 2012;
Shumilovskikh vd., 2014). Akgol’de de diyagramim en {ist
zonunda otsu bitki polen yiizdesi olduk¢a az ¢ikmigtir.

5. SONUC

Akgol’den elde edilen polen diyagramiin ilk bulgularma
gore; en iist zonda 6zellikle Pinus un polen yilizdesinin (%31) artis
gostermesinin nedeni, gol ve g¢evresinde Pinus pinaster (Sahil
cami) agaclandirmalarinin yapilmasidir. Polen diyagramimin en
iist seviyesinde otsu taksonlardan Poaceae, Chenopodiaceae ve
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Sekil 5. Akgél'den elde edilen polen yiizdesi diyagraminin Yenicaga ve iznik Gélleri ile kiyaslanmasi.
Figure 5. Comparison of pollen percentage diagram obtained from Akgé! with Yenicaga and iznik Lakes.
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Ambrosia’nin polen ylizdesi fazla ¢ikmustir. Otsu taksonlardan
Ambrosia’nin polen ylizdesinin fazla ¢ikmasi, istilact bir bitki
olmasindan kaynaklanmaktadir. Yiiksek tohum verimliligi,
tohumlarin ¢imlenme yiizdesinin yiiksek olmasi, uzun sireli
tohum canliligi, kiiciik tohumlar1 sayesinde tarimsal tohumlarla
kontamine olmasi, gii¢lii kok sistemi, sellere dayaniklilik, sicaklik,
toprak nemi ve 1s18a karsi yiiksek derecede tolerans gostermesi bu
tiiriin istilact ozelliklerini olugturmaktadir (Kazinczi vd., 2008a;
2008b; 2008c; Buttenschon vd., 2010; Dickerson ve Sweet, 1971;
Basset ve Crompton, 1975; Fumanal vd., 2007).

Sonug olarak; Akg6l ve c¢evresinde son 1000 yilda yaprak
doken orman vejetasyonu hakimdir. Bu dogal orman varliginin
icine son yillarda Gymnospermae taksonlarindan sahil ¢gamlari
alana dikim yoluyla getirilmistir.

Tesekkiir: Karotun aliminda her tiirlii destegi saglayan ITU EMCOL Koordinatorii Prof. Dr.
Kiirsad Kadir ERIS’e tesekkiirlerimizi sunariz.

Hakem Degerlendirmesi: D1 bagimsiz.

Cikar Catismasi: Yazarlar ¢ikar ¢atigmasi bildirmemistir.

Finansal Destek: Bu galisma TUBITAK 1001 programi kapsaminda 1170627 numarali
“Marmara Bolgesi Canli (Ana) Turbaliklarinin Olusum Siireglerinin Polen Analizleri ve Hii-
mik Madde Yapilanmalar1 Yoniinden Arastirilmast” adli proje tarafindan desteklenmistir.

Acknowledgement: We would like to thank Prof. Dr. Kiirsad Kadir ERIS (ITU EMCOL
Coordinator), who provided all kinds of support in the recovering sediment cores of this study
Peer-review: Externally peer-reviewed.

Conflict of Interest: The authors have no conflict of interest to declare.

Grand Support: This study was supported by the project entitled “Investigation of Marmara
Region Live (Main) Petlands Formation Process in terms of Pollen Analysis and Structure of
Humic Substances” numbered 1170627 under TUBITAK 1001 programme.

KAYNAKCA/REFERENCES

Aksoy, N., Kaplan, A., Ozkan, N. G., Aslan, S. (2010). Some invasive
plants in the Western Black Sea region of Turkey and their
monitoring possibilities. 2nd International Workshop on Invasive
Plants in Mediterranean Type Regions of the World. Book of
Abstract p.72, Trabzon.

Akyol, E. 1964. Palinoloji Nedir ve Tatbikati, Tiirkiye Jeoloji Kurultay1
Biilteni, IX, 1-2, 63 70, Ankara.

Akyliz Sahin, P., Morkoyunlu Yiice, A., Soylu, E., (2013). Biiyiik Akgol
(Sakarya) Fitoplankton Kompozisyonu ve Mevsimsel Degisimleri.
Egirdir Su Uriinleri Fakiiltesi Dergisi, 9(2), 14-21.

Altan, A., (2017). Biiyiik Akgol (Sakarya-Golkent)’de Tahta Baligi
(Blicca Bjoerkna)’nin Parazit Komunitesinin Kompozisyon ve
Yapisinin  Belirlenmesi, Marmara Universitesi Fen Bilimleri
Enstitiis, Yiiksek Lisans Tezi, istanbul.

Aslan, S., Sahin, B., Vural, M. (2013). Kizilirmak deltasindan bazi nadir
tiirler ve dnemli kayitlar. Biyogesitlilik Sempozyumu Bildiri Kitabi.
Mugla, 202-207.

Aytug, B. (1967a). Konya-Siiberde Dolaylarinda Neolitik Cag Florasinin
Incelenmesi, 1. Bilim Kongresi, Bildiri Kitab1, Ankara.

Aytug, B. (1967b). Polen Morfolojisi ve Tiirkive'nin Onemli
Gymnospermleri Uzerinde Palinolojik Arastirmalar. Istanbul:
Kutulmus Matbaasi.

Aytug, B., Aykut, S., Merev, N., Edis, G. (1971). Istanbul Cevresi
Bitkilerinin Polen Atlast. 1stanbul: 1.U. Orman Fakiiltesi Yaymlari
No: 174, Kurtulmus Matbaasi.

Basset, I. J., Crompton, C. W. (1975). The biology of Canadian weeds.
11. Ambrosia artemisiifolia L. And A. psilostachya DC. Can J Plant
Sci, 55, 463-476.

Behget, L.A. (2004). New Record for the Flora of Turkey: Ambrosia
tenuifolia Spreng. (Compositae). Turk J Bot, 28, 201-203.

Beug, H. J. (1967). Contributions to the postglacial vegetational history
of northern Turkey. In: Cushing EJ, Wright HE (eds). Quaternary
paleoecology, New Haven: Yale University Press.

Beug, H. J.,, Bottema, S. (2015). Late Glacial and Holocene vegetation
history at Lake Yenicaga northern Turkey. Veget Hist Archaeobot,
24, 293-301.

Bottema, S., Woldring, H. (1990). Anthropogenic indicators in the
pollen record of the Eastern Mediterranean. In: Bottema S, Entjes-
Nieborg G, van Zeist W (eds) Man's role in the shaping of the
Eastern Mediterranean landscape. Balkema, Rotterdam.

Bottema, S., Woldring, H., Aytug, B. (1986). Palynological investigations
on the relation between prehistoric man and vegetation in Turkey:
The Beysehir occupation phase. In: Proceedings of 5th Optima
meeting, Istanbul, pp 315-326.

Bottema, S., Woldring, H., Aytug, B. (1993-1994). Late Quaternary
Vegetation History of Northern Turkey, Palaeohistoria 35/36,
Nederlands: University of Groningen Press.

Bradley, R. S. (1999). Quaternary Paleoclimatology, London: Chapman
& Hall.

Buttenschon R. M., Bohren, C. (2010). Guidelines for management
ofcommon ragweed, Ambrosi aartemisiifolia. Euphresco Project
Ambrosia, 47.

Byfield, J. A., Baytop, A. (1998). Three Alien Species New to the Flora
of Turkey. Turk J Bot, 22, 205-208.

Caner, H., Algan, O. (2002). Palynology of sapropelic layers from the
Marmara Sea. Marine Geology, 190(1-2), 35-46.

Dickerson, Jr C.T., Sweet, R. D. (1971). Common ragweed ecotypes.
Weed Sci, 19, 64—66.

Eastwood, W. J., Roberts, N., Lamb, H.F., Tibby, J. C. (1999). Holocene
environmental change in southwest Turkey: a palacoecological
record of lake and catchment-related changes. Quaternary Science
Reviews 18, 671-695.

Eastwood, W. J., Leng, M. J., Roberts, N., Davis, B. (2007). Holocene
climate change in the eastern Mediterranean region: a comparison
of stable isotope and pollen data from Lake Goélhisar, southwest
Turkey”. Journal of Quaternary Science, 22(4), 327-341.

England, A., Eastwood, W. J., Roberts, C. N., Turner, R., Haldon, J. F.
(2008). Historical landscape change in Cappadocia (central Turkey):
a palaeoecological investigation of annually laminated sediments
from Nar Lake. The Holocene, 18(8), 1229-1245.

228


https://www.rug.nl/library/about-us/contact?lang=nl

KARLIOGLU KILIC ve ark. / Cografya Dergisi — Journal of Geography, 2020, 40: 219-230

Erdtman, G. (1952). Pollen Morphology and Plant Taxonomy- Angiosperms.
The Chronica Botanica Company, Waltham, Mass., U.S.A.

Erdtman, G. (1957). Pollen and Spore Morphology / Plant Taxonomy -
Gymnospermae, Pteridopyhta, Bryophyta. Stockholm.

Erdtman, G. (1954). An Introduction to Pollen Analysis, The Chronica
Botanica.

Faegri, K., Iversen, J. (1964). Textbook of Pollen Analysis. Il Edition,
Munksgaard, Copenhagen, Denmark.

Fumanal, B., Chauvel, B., Bretagnolle, F. (2007). Estimation of pollen
and seed production of common ragweed in France. Ann Agric
Environ Med, 14, 233-6.

Grimm, E. (2015). Tilia Software. Illinois State Museum, Springfield.

Hesse, M., Zetter, R., Halbritter, H., Weber, M., Buchner, R., Frosch-
Radivo, A., Ulrich, S. (2009). Pollen Terminology an illustrated
handbook. Austria, Springer Wien New York.

Hicks, S., Ammann, B., Latalowa, M., Pardoe, H., Tinsley., H. (1996).
European Pollen Monitoring Programme: Project Description and
Guidelines. University of Oulu, 28 pp.

Hicks, S., Tinsley, H., Huusko, A., Jensen, C., Hattestrand, M.,
Gerasimides, A., Kvavadze, E. (2001). Some comments on spatial
variation in arboreal pollen deposition: First records from the Pollen
Monitoring Programme (PMP). Review of Palaeobotany and
Palynology, 117, 183—-194.

Iwanami, Y., Sasakuma, T., Yamada, Y. (1988). Pollen: Illustrations and
Scanning Electronmicrographs. Kodonsha-Tokyo.

Inandik, H. (1965). Tiirkive Golleri (Morfolojik ve Hidrolojik
Ozellikleri). istanbul Universitesi Yayinlari, No:44: 11-55.

Izdebski, A. (2012). The Changing Landscapes of Byzantine Northern
Anatolia. Archaeologia Bulgarica, 16, 47-66.

Kazinczi, G., Beres, 1., Novak, R., Biro, K., Pathy, Z. (2008a). Common
ragweed (Ambrosia artemisiifolia): a review with special regards to the
results in Hungary: 1. Taxonomy, origin and distribution, morphology,
life cycle and reproduction strategy. Herbologia, 9, 55-91.

Kazinczi, G., Beres, 1., Novak, R., Biro, K., Pathy, Z. (2008b). Common
Ragweed (Ambrosiaartemisiifolia L.): a review with special regards
to the results in Hungary: II. Importance and harmful eff ect, allergy,
habitat, allerpathy and beneficial characteristics. Herbologia, 9,
93-118.

Kazinczi, G., Novak, R., Pathy, Z., Beres, 1. (2008c). Common ragweed
(Ambrosia artemisiifolia L.): a review with special regards to the
results in Hungary: III. Resistant biotypes, control methods and
authority arrangements. Herbologia, 9, 119-44.

Kupicha, F. K. (1975). Ambrosia L. In: Davis PH (ed). Flora of Turkey
and the East Aegean Islands, Vol. 5, 46-47. Edinburgh: Edinburgh
Univ Press.

Leroy, S. A. G., Schwab, M. J, Costa, J. M. P. (2010). Seismic influence
on the last 1500-year infill history of Lake Sapanca (North Anatolian
Fault, NW Turkey). Tectonophysics, 486, 15-20.

Leroy, S. A. G., Albay, M. (2010). Palynomorphs of brackish and marine
species in cores from the freshwater Lake Sapanca, NW Turkey,
Review of Palaeobotany and Palynology, 160, 181-188.

Leroy, S. A. G., Boyraz, S., Girbiiz A. (2009). High-resolution
palynological analysis in Lake Sapanca as a tool to detect recent
earthquakes on the North Anatolian Fault, Quaternary Science
Reviews, 28, 2616-2632.

Litt, T., Krastel, S., Sturm, M., Kipfer, R., Orcen, S., Heumann, G.,
Franz, S.0O., Ulgen, UB.,,

Niessen, F. (2009). PALEOVAN, International Continental Scientific
Drilling Program (ICDP): site survey results and perspectives.
Quaternary Science Reviews 28, 1555-1567.

Lowe, J., Walker, M. (2015). Reconstructing Quaternary Environments,
Third Edition, Routledge, Oxon and New York.

Miebach, A., Niestrath, P., Roeser, P., Litt, T. (2016). Impacts of climate
and humans on the vegetation in northwestern Turkey: palynological
insights from Lake Iznik since the Last Glacial. Clime of the Past,
12, 575-593.

Moore, P., Webb, J. A., Collinson, M. E. (1991). Pollen Analysis, 2nd
Edition. Blackwell, Oxford, 216 pp.

Mudie, J. Marret, F. Aksu, A. E, Hiscott, R. N., Gillespie, H. (2007).
Palynological evidence for climatic change, anthropogenic activity
and outflow of Black Sea water during the late Pleistocene and
Holocene: Centennial- to decadal-scale records from the Black and
Marmara Seas, 168-167, 73-90.

Mudie, J., Rochon, A., Aksu, A. E. (2002). Pollen stratigraphy of Late
Quaternary cores from Marmara Sea: land—sea correlation and
paleoclimatic history. Marine Geology, 190, 233-260.

Ocakoglu, F. Donmez, E. O., Akbulut, A., Tunoglu, C., Kin, O.,
Acikalin, S., Erayik, C., Yilmaz, 1. O., Leroy, S.A.G. (2016). A
2800-year multi-proxy sedimentaryrecord of climate change from
Lake Cubuk (Goyniik, Bolu, NW Anatolia). The Holocene, 26(2),
205-221.

Onen, H., Giinal, H., Ozcan, S. (2014). Pelinimsi Ambrosia (Ambrosia
artemisiifolia L.)’nin Tirkiye’deki Mevcut Yayilma Durumu.
Tiirkiye V. Bitki Koruma Kongresi, 3-5 Subat 2014, Antalya.

Pickarski, N., Kwiecien, O., Djamali, M., Litt, T. (2015). Vegetation and
environmental changes during the last interglacial in eastern Anatolia
(Turkey): a new high-resolution pollen record from Lake Van.
Palaeogeography, Palaeoclimatology, Palaeoecology, 435, 145-15.

Pickarski, N., Litt, T. (2017). A new high-resolution pollen sequence at
Lake Van, Turkey: insights into penultimate interglacial-glacial
climate change on vegetation history. Climate of the Past, 13, 689—
710.

Roberts, N. (2014). “The Holocene: an environmental history”,
Blackwell, Oxford. 3nd Edition, 364 p.

Serbes, A. B., Kaplan, A., Aksoy, N., Ozdogan, Y., Giines, N. (2008).
Diizce ili atmosferinin polen analizi. Ulusal Hava Kalitesi
Sempozyumu Bildiri Kitabi. Konya, 567-578.

Shumilovskikh, L. S., Fleitmann, D., Nowaczyk, N. R., Behling, H.,
Marret, F., Wegwerth, A., Arz, H. W. (2014). Orbital- and millennial-
scale environmental changes between 64 and 20 ka BP recorded in
Black Sea sediments, Clime Past, 10, 939-954, doi:10.5194/cp-10-
939-2014.

229



KARLIOGLU KILIG ve ark. / Cografya Dergisi — Journal of Geography, 2020, 40: 219-230

Tonkov, S., Hicks, S., Bozilova, E., Atanassova, J. (2001). Pollen
monitoring in the Central Rila Mts., Southwestern Bulgaria: case
studies from pollen traps, surface samples for the period 1994-1999.
Review of Palaeobotany Palynology 117, 167-182.

Tweddle, J.C., Edwards, K.J. (2010). Pollen preservation zones as an
interpretative tool in Holocene palynology, Review of Palaeobotany
and Palynology, 161, 59-76.

Ulgen, U. B., Franz, S. O., Biltekin, D., Cagatay, M. N., Roeser, P. A.,
Doner, L., Thein, J. (2012). Climatic and environmental evolution
of Lake Iznik (NW Turkey) over the last 4700 years, Quaternary
International, 274, 88-101, doi:10.1016/j.quaint.2012.06.016.

Valsecchi, V., Sanchez-Goiii, M. F., and Londeix, L. (2012). Vegetation
dynamics in the Northeastern Mediterranean region during the past
23 000 yr: insights from a new pollen record from the Sea of
Marmara. Clime Past, 8, 1941-1956, doi:10.5194/cp-8-1941-2012.

Van Zeist, W., Woldring, H., Stapert, D. (1975). Late Quaternary
Vegetation and Climate of Southwestern Turkey, Palacohistoria 17,

Nederlands: University of Groningen Press.

Vermoere, M., Smets, E. (2000). Late Holocene Environmental Change
and the Record of Human Impact at Gravgaz near Sagalassos,
Southwest Turkey. Journal of Archaeological Science 27, 571-595.

Wilmshurst, J.M., Mcglone, M., (2005). Origin of pollen and spores in
surface lake sediments: Comparison of modem palynomorph
assemblages in moss cushions, surface soils and surface lake
sediments, Review of Palaeobotany and Palynology, 136(1-2): 1.

Wirtz, K. W., Lohmann, G., Bernhardt, K., Lemmen, C., (2010). Mid-
Holocene regional reorganization of climate variability: Analyses of
proxy data in the frequency domain. Palaeogeography,
Palaeoclimatology, Palaeoecology, 298(3-4), 189-200.

Wodehouse, R. P. (1935). Pollen Grains. Hafner Publishing Company,
New York, 574 pp.

Yigit, H. (2009). Sakarya ili Géllerinin Balik¢1 Profili (Yiiksek Lisans
Tezi). Marmara Universitesi, Fen Bilimleri Enstitiisii, [stanbul.

230


https://www.rug.nl/library/about-us/contact?lang=nl

