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Sunus

2018’in ikinci (Kasim 2018) sayisim1 gelisen Yayin Danigsma Kurulumuzla,
aragtirmacilarin ilgisine sunuyoruz. Dergimizin ulasilabilirligi ve taranabilirligini arttirmak
amaciyla uzun siiredir DergiPark ile iletisim icerisinde oldugumuzu onceki sayilarda
duyurmustuk. Gegtigimiz Nisan aymin sonunda yaptigimiz basvuruyla bu sayidan itibaren
dergimizin tiim makale kabul ve hakemlik siireclerinin yonetimi DergiPark {izerinden
yapilmaktadir. DergiPark’in bize sagladig: alan ve sayfa Editor Yardimcimiz Dr. Ergiin Karaca
tarafindan kisa silirede diizenlenmis ve Ekim 2018 itibariyle kullanima ac¢ilmistir
(http://dergipark.gov.tr/masrop).

Bu y1l Aralik ayinda ULAKBIM ve ODIS izleme siireclerinin denetimi gergeklesecektir.
Denetimden olumlu sonug¢ almak i¢in eksiklikleri elimizden geldigince gidermeye calistik. Bu
asamada ana sitenin (http://masrop.org/) glincellenmesinde Ceren Baykan ve Ugur Alanyurt’a;
DergiPark sitesinin  (http:/dergipark.gov.tr/masrop) ~ diizenlenmesinde Dr. Ergiin Karaca’ya
tesekkiirlerimi sunuyorum. DergiPark siirecine gecgisimizle birlikte TR Dizin’de yer alma ve
taranmamizda olumlu gelismeler beklemekteyiz. Bunun haricinde ULAKBIM ve ODIS izleme
stireclerini Oniimiizdeki ay basariyla tamamlarsak 2017 ve 2018 yilinda ¢ikan tiim sayilarimiz
geriye doniik olarak taraniyor olacaktir. DergiPark ve TR Dizin siireclerinin tamamlanmasinin
ardindan DergiPark’1n iicretsiz DOI hizmetinden yararlanmaya da hak kazanilmis olacaktir.

Derginin tanitim ve duyurularinin ulagilabilirliginin arttirtlmasi i¢in sosyal medya
hesaplar1 olusturulmustur ve aktif kullanim1 saglanmaya calisilmaktadir. Academia.edu hesabina
https://trakya.academia.edu/MASROPEDergi adresinden; Facebook hesap ve sayfasma
https://www.facebook.com/profile.php?id=100011943347621 1le  https://www.facebook.com/Masrop-E-Dergi-
229069657464751/ adreslerinden; Twitter hesabina da https:/twitter.com/masrop_edergi?lang=tr
adresinden ulagim saglanabilmektedir.

Kasim 2018 saymizda “Patara Insanlarinda Bir Dis Varyasyonu: Supernumerary
Premolar Dis ve Antropolojik Onemi”, “Ilisu Baraj Golii Alani Paleolitik Cag Cekirdekleri”,
“Elaiussa Sebaste Uretimi “Ge¢ Roma 17 Amforalarinin Geleneksel Tipoloji ve Geometrik
Morfometrik Analizlerle Degerlendirilmesi”, “Ziirih Universitesi Paleontoloji Miizesi’nde
Bulunan Corakyerler Suidae Materyallerinin Revizyonu” ve “Corakyerler Lokalitesi Hystricidae
Buluntular1” bagliklarinda bes Arastirma Makalesi; “Neandertallerde Bitki Tiiketimi” basliginda
ve tam gevirisi ile bir Derleme ve “Olay Yerindeki Insan iskeletlerinin Sistematik Analizi”
bashiginda bir Rapor olmak iizere toplam yedi ¢aligma yaymnlanmaktadir. Derginin yogun
ylikiinii tistlenen Yayin Kurulu’ndaki ¢alisma arkadaglarima; Yayin Danigma Kurulumuzun yeni
iiyelerine ve bu sayida emek veren Hakemlerimize tesekkiirlerimi sunuyorum. Kasim 2018
sayimizdan itibaren e-dergimiz hem ana siteden (http:/masrop.org/) hem de DergiPark sitesinden
(http://dergipark.gov.tr/masrop) e zamanli olarak yayinlanacaktir.

Aydmlik, bilimsel, saglikli ve bagarilt yarinlar dileklerim ve Saygilarimla. ..

Dog. Dr. Danis Baykan

vi
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Neandertallerde Bitki Tiiketimi

Merve GUMRUKCU"

Oz

Neandertaller yaklasik 200 bin y1l boyunca Avrasya da yasadilar ve 30 bin yil dnce ortadan
yok oldular. Bu sirada modern insan Avrupada ki bir¢cok alani isgal etmisti. Bu nedenle,
Neandertaller ile Afrika’dan gelen modern insanlarin bu alanlarda karsi karsiya gelmis
olabilecekleri ve bunun sonucunda ortaya ¢ikan rekabetin Neandertallerin ortadan
kaybolmasma neden olabilecegi diisiincesini ortaya atmak miimkiindiir. Neandertallerin
modern insanlarla rekabeti sirasinda kisitli besin kaynaklari tiikketmesinin bu miicadelede
onlar i¢in bir dezavantaj olabilecegi savunulmustur. Ancak, yeni arastirmalardan elde edilen
kanitlar Neandertallerin bitki tiiketimini de igeren zengin bir diyete sahip oldugunu
gostermektedir. Bu nedenle, Neandertallerin yok olusuna siirli bir diyete sahip olmalarinin
zemin hazirlamis olabilecegi diislincesi gegerliligini slirdiirmemektedir.

Anahtar kelimeler: Neandertaller, modern insanlar, bitki tiiketimi, et tiiketimi, diyet,

Plant Consumption in Neandertals

Abstract

Neanderthals lived in Eurasia for approximately 200.000 years and disappeared nearly
30.000 years ago. Meanwhile, modern humans occupied many sites in Europe. Thus, it is
reasonable to suggest that Neanderthals and modern humans that came from Africa might
encounter one another, which resulting in competition and finally the disappearance of
Neanderthals. It has been asserted that the limited diet of Neanderthals would be a
disadvantage for them during competition with modern humans. However, the evidence from
several new studies shows that Neanderthals had a varied diet which included substantial
plant consumption.

Keywords: Neanderthals, modern humans, plant consumption, meat consumption, diet

* Merve Giimriik¢ii, Antropoloji Béliimii, Fen-Edebiyat Fakiiltesi, Mehmet Akif Ersoy Universitesi, Burdur,
Tiirkiye, mrvgumrukcu@gmail.com, orcid.org/0000-0003-2427-114X
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Gumriikgl, Merve

Giris

Kararl izotop analizi sonuglar1 baz alinarak, Neandertallerin diyetlerinin cogunlukla etten
olustugu ve en iist diizey et¢il gibi beslendigi tartisilmaktadir, ki bu da Neandertallerin
oldukca kisitli bir diyete sahip oldugunu diisiindiirmektedir (Bocherens vd. 1999: 604;
Richards vd. 2000: 7665; Bocherens vd. 2001: 497-505). Baz1 arastirmacilar (Bocherens ve
Drucker 2006:129-143), smirli ve tek yonlii diyete sahip olan Neandertallerin, ¢ok daha
kapsamli diyete sahip olan modern insana kars1 dezavantajli duruma diigmiis olabilecegini ve
bunun da Neandertalerin yok olmasinda énemli rol oynayabilecegini savunmuslardir. Ancak,
kemik kollajeninde bulunan karbon ve nitrojen baz alinarak yapilan izotop analizinin sinirh
bir yontem olmasi, diyet bilesenlerinin oranlari konusunda yanlis yorumlamalara sebep
olabilmektedir (Ambrose vd. 2003: 220-221). Buna ek olarak, dental mikro asinma, distasi,
diski ve Neandertallerin yasam alanlarinda toprak alti bitki boliimlerinin mevcut olma
durumlan ile ilgili yapilan ¢aligmalar, Neandertallerin diisliniildiiglinden daha kapsamli bir
diyete sahip oldugunu ve bitkilerin Neandertallerin diyetinde 6nemli bir yere sahip oldugunu
gostermektedir (Henry vd. 2011: 489; Perez-Perez vd. 2003: 507; Zaatari vd. 2011: 1-14;
Sistiaga vd. 2014: 5; Hardy 2010: 662-679; Hardy vd. 2012: 617-626; Karriger vd. 2016: 172-
184; Weyrich vd. 2017: 357-361; Power vd. 2018: 27-41). Sonug¢ olarak bu c¢alismalar,
Neandertallerin yokolusunda sinirli diyetlerinin 6nemli bir etkiye sahip oldugu savini
curiitmektedir (Henry vd. 2011: 486-491; Zaatari vd. 2011: 411-424).

izotop analizi

Fosil kollajendeki karbon (13C) ve nitrojenin (]SN) kararli izotop oranlari, arastirmacilarin eski
insan popiilasyonlarmin beslenme diizenini ortaya ¢ikarmasina yardimecir olmaktadir
(Bocherens vd. 2001: 497; Richards ve Schmitz 2008: 553-559). Bu oranlarin ol¢iimii,
insanlar ve hayvanlar tarafindan tiiketilen besleme diizeni i¢indeki proteininin izotop oranini
saglamaktadir. °C ve "N izotop degerleri, hayvanin herbivor, karnivor veya omnivor olup
olmadigin1 ortaya cikarabilir (Hockett ve Haws 2005: 21-34). Karnivor beslenme diizeni,
herbivor ve omnivor beslenme diizeni ile karsilastirildiginda daha yiiksek °C ve "N izotop
degerleri iiretir. Avrupa'daki karasal herbivorlar ve karnivorlar iizerindeki kararli izotop
calismalari, karnivor beslenme diizeninin ortalama -19%. “C degerlerini olusturdugunu
gosterirken, herbivor beslenme diizeni yaklagik -20%o °C degerlerini iiretmektedir. Ek olarak,
herbivor beslenme diizeni ortalama 4.0-6.0%0 "N degerleri iiretirken, karnivor beslenme
diizeni yaklasik 9.0-10.0%0 '°N degerleri olusturur (aktaran Hockett ve Haws 2005 aktarilan
Bocherens ve Drucker 2003: 26).

Bocherens vd. (1999: 599-607 ve 2001: 497-505) farkli Neandertal kalintilarinin bulundugu
yerlerden Ornek toplayarak kararli izotop c¢alismalarimi vyiiriittiiler. Belcika’da bulunan,
Scladina Magarasi'nin 4. Tabakasindan ¢ikarilan ayi, tilki, sirtlan, at ve kurta ait kemiklerden
ve Neandertallere ait bir molardan kararl izotop analizi yapilmistir. Neandertal molarmim >C
degeri -19.9 %o ve "N degeri ise10.9 %o olarak saptanmustir. Neandertallerin °C ve N
degerleri, bu ¢alismaya dahil edilen etoburlarin degerlerine oldukca benzerdir. Bu c¢alisma,
Neandertallerin de karnivorlarinkine benzer protein kaynagina sahip oldugunu gostermektedir
(Bocherens vd.1999: 604). Bocherens ve arkadaslarinin (2001: 497-505) diger ¢alismasinda,
Belgika'dan ii¢ Neandertal 6rneginin BC ve N kararli izotop oranlar1 analiz edilmistir.
Neandertal oOrnekleri arasinda Scladina Magarasi'ndan bir adet parmak kemigi, Awirs
Magarasi'ndan bir kafatasi parcasi ve Betche-al-Roche Magarasi'ndan bir sag skapula pargasi
yer almaktadir. Neandertal 6rnekleri, boga, at ve geyik rneklerine kiyasla daha yiiksek °C ve
PN degerleri gostermistir. Neandertal 6rneklerinin izotop degerleri, Neandertallerin
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diyetlerindeki protein kaynaginin biiyiik otoburlar oldugunu gdstermektedir (Bocherens vd.
2001: 499).

Richards vd. (2000: 7663-7666) Hirvatistan’da bulunan Vindija Magarasindan c¢ikarilan
bovid, cervid, magara ayis1 ve iki Neandertal 6rnekleri lizerinde izotop analizi yapilmistir.
Neandertal Grneklerinin sahip oldugu yiiksek "N ve "*C degerler, etin bu insanlarm ana
protein kaynagi oldugunu gostermektedir. Bu nedenle, Richards ve arkadaslar1 (2000: 7665)
Neandertallerin iist diizey bir karnivor olarak davrandigini iddia etmislerdir.

Biitiin bu kararl izotop analizi ¢caligsmalar1 Neandertallerin tipik bir karnivor gibi beslendigini
iddia etmektedir (Bocherens vd. 1999: 599-607,2001: 497-505; Richards vd. 2000: 7663-
7666). Ancak kararl izotop analizi paleodiyetin belirlenmesinde sinirli bir yontemdir (Hardy
2010: 662). Ambrose vd. (2003: 220-221) bitkilerde protein oraninin yaklasik %10-20
oldugunu, etin ise esas olarak proteinden (% 85-90) olustugunu belirtmektedir. Dolayisi ile,
az miktarda et tiiketimi, hayvanin kemik kolajeninin N degerinde 6nemli bir artisa neden
olabilir (Ambrose vd. 2003: 220-221). Ornek olarak, bir beslenme diizeninin %15'i etten
olusuyorsa, nitrojenin yaklasik %50'si etten kaynaklanmaktadir. Beslenme diizeninin yarisi
etten olusuyorsa, nitrojenin %85’i etten gelmektedir. Bu nedenle, “6'°N (kararli nitrojen
izotopu) acisindan tiiketilen etin ve bitkinin miktar1 arasindaki iliski dogrusal olmadig: igin,
8'°N degerinin yiizde kaginin etten kaginin bitkiden geldigini dogru bir sekilde tespit etmek
miimkiin degildir” (Ambrose vd 2003; 221).

Hockett ve Haws (2005: 26), Neandertallerin genel beslenme diizeninin sadece kararli izotop
verileri kullanilarak belirlenemeyecegini iddia etmektedir. Neandertallerin Avrasya'ya
yayllmis olmasi ve ¢ok farkli ¢evresel kosullar altinda yasamis olmasi, bu isanlarin deniz
tirtinleri de dahil olmak iizere cesitli yiyecekleri tiiketmis olabileceklerini diisiindiirmektedir.
Hockett ve Haws (2005:26) aynm1 zamanda, hayvanlar arasindaki metabolik farkliliklarin,
kararli izotop degerlerinde ¢esitlilige neden olabilecegini ve bunun da eski insanin paleodiyeti
hakkindaki ¢ikarimlar popiilasyon diizeyinde sinirlandirdigini ileri stirmektedir.

Dental mikro asinma ve distasi analizi

Okliizal dis mikro asimnma analizi eski insanin paleodiyetini anlayabilmek i¢in yararli bir
yontemdir, ¢linkii beslenme diizenindeki kiiclik varyasyonlar1 bile saptamak igin
kullanilabilirler (Zaatari vd. 2011). Diyet bilesenlerinin dislerin okliizal morfolojisini
etkiledigi bir ¢cok kez ifade edilmistir. Diyetteki artan ¢esitlilik ve bitki besinleri daha yiiksek
ylizey karmagikligina ve heterojeniteye yol agmaktadir. Zaatari vd. (2011: 2-3), farklh
Neandertallere ait kalict molar dislerin iizerindeki mikro asinmayi incelediler. Dis 6rnekleri,
Neandertallerin yasadigi1 farkli Neandertal bolgelerinden toplanmistir: kuzey, orta ve giiney
Avrupa ve Levant ve ayrica ii¢ farkli paleoekolojik kategoriler olusturulmustur: acik, karisik
ve ormanlik ortamlar. Zaatari ve arkadaslar1 (2011: 1) bu ¢calismayla, farkli iklim kosullarinda
Neandertallerin diyetinin esnekligini ve degiskenliginianlamayr amaglamistir. Caligma
sirasinda ylizey karmasikli§i ve heterojenligi incelenmistir. Calismanin sonuglari, okliizal
morfoloji ve paleoekolojik sartlar arasinda giiglii bir iliski oldugunu gdstermektedir (Zaatari
vd. 2011: 11). MIS 3 boyunca agaclikli ortamda yasayan Neandertallerin disleri, agik ve
karma ortamda yasayanlarinkine kiyasla daha fazla yiizey karmasikligina ve heterojeniteye
sahipti. Ayrica, kuzeyden giineye ocliisal ylizeyde heterojenligin arttigi gézlenmistir. Sonug
olarak, bu ¢alisma agaclikli ortamlarda yasayan Neandertallerin diyetinin ¢esitli kaynaklardan
olustugunu ve 6nemli oranda bitki igerdigini gostermektedir. Bu nedenle, bitkisel besinlerin
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en azindan bazi Neandertal popiilasyonlarin diyetlerinin 6nemli bir bileseni oldugu ve bazi
Neandertal gruplarinin MIS 3 boyunca iklim degisiklikleriyle basa ¢ikmak i¢in beslenme
diizenlerini degistirebilme kabiliyetine sahip olduklar diisiiniilebilir (Zaatari vd. 2011: 1-14).

Perez-Perez vd. (2003: 497-513), Neandertallar dahil olmak {iizere 68 hominin bireyden
sadece molar ve premolar dislere dayanan okliizal olmayan, bukkal mikro aginma analizi
gerceklestirmistir. Ornekler Avrupa ve Yakin Dogu'dan gelmektedir ve tarihleri Orta
Pleistosen'den Geg¢ Paleolitik ve Mezolitik'e kadar uzanmaktadir. Bazi bolgeler; Tabun,
Amud, Cebelitarik, Hortus, El Salt, Macassargues ve Malarnaud olarak sayilabilir.
Calismanin sonuglari, Neandertal 6rneklerinin diger hominin 6rnekleri ile karsilastirildiginda
daha fazla heterojeniteye sahip oldugunu gdstermektedir. Baz1 Neandertal 6rnekleri hem bitki
hem de et tilketimine isaret eden bukkal yiizeyde yiliksek yogunlukta ¢izgilerine sahiptir.
Perez-Perez ve arkadaglari1 (2003: 508), homininlerin beslenme diizeninin iklim kosullarina
bagli oldugunu ortaya ¢ikarmistir. Daha sicak donemlerde yasamis homininlerin disleri daha
az ¢izgi gosterirken, soguk donemlerde yasayanlarinki yogun cizgilere sahiptir. Perez-Perez
ve arkadaslar1 (2003: 507-508), Neandertallerin beslenme diizeninin sicak donemlerde etten
olugsmasina ragmen, daha soguk donemlerde ¢esitli bitkisel besinleri tiikettiklerini iddia
etmektedir. Dolayisiyla, Neandertallerin diyet bilesenlerinin iklim kosullarma bagli oldugu
distiniilmektedir (Perez-Perez vd. 2003: 507-508).

Neandertallerin dental mikro asinmalarina yonelik bir bagka arastirma ise, detayli veriler
saglayan white-light confocal profiler kullanilarak Karriger ve arkadaslar1 (2016: 172-184)
tarafindan yapildi. Arastirmacilar Krapina Neandertallardan 19 adet molar ve Vindija'dan
(Harvatistan) 4 adet molar incelediler ve bu drneklerden yiizey karmasikligi, anisotropy ve
dokusal dolgu hacmi degerlerini elde etmislerdir (Karriger vd. 2016: 174-176). Bu verilerin
Holosen insan dental mikro asinma doku analizi verileri ile karsilastirilmasi, bu arastirmanin
bir sonraki adimini olusturmaktadir. Bu ¢alismanin sonuglari, Vindija ve Krapina drneklerinin
yiiksek et tliketimine isaret eden daha az karmasikliga sahip oldugunu gostermistir. Vindija
molarlar1 diisiik anisotropye sahipken, Krapina ornekleri Krapina Neandertallerinin lifli ve
sert besinlerden olusan bir diyete sahip olduguna isaret eden daha yiiksek anisotropy degerleri
gostermistir. Ek olarak, Krapina, Vindija molarlarina kiyasla daha diisiik dokusal dolgu hacmi
gostermistir. Sonug olarak arastirmacilar (Karriger vd. 2016: 172-184), Krapina ve Vindija
Neandertallerinin azi diglerinin, yiiksek et tiiketimine ek olarak, lifli bitkiler tarafindan
desteklenen bir diyete isaret ettigi sonucuna varmiglardir.

Henry ve arkadaglar1 (2011: 486-491), Neandertallerin beslenme bi¢imlerini anlayabilmek
icin yedi Neandertal disinden kiiciik distas1 6rneklerini analiz etmislerdir. Ornekler, 46.000 yil
oncesine dayanan Shanidar 3 (Irak) ve 36.000 yil oncesine tarihlendirilen Spy 1 ve 2
(Belgika) 'den gelmektedir. Shanidar drnekleri i¢in, ¢im tohumu tiikketiminin gostergesi olan
73 nisasta tanesi bulunmustur. Ayrica, pismis nisastalara benzeyen 15 tane tohum tespit
edilmistir ve bu da Neandertallerin ot tohumlarin1 pisirmis olabileceklerini gostermektedir.
Spy 1 ve 2 ornekleri, ¢esitli toprak alt1 bitki kisimlar1 tiikketimini isaret eden bir¢ok mikrofosil
icermektedir. Bu nedenle, bu ¢alisma, bu bolgelerde Neandertallerin ¢esitli bitkisel besinleri
tiikettigini gostermektedir (Henry vd. 2011: 489). Neandertallerin distasi analizine dayanan
bir bagka caligma Hardy ve arkadaslari (2012: 617-626) tarafindan yapilmistir. Bu
arastirmacilar (Hardy vd. 2012: 618-619) sirali termal desorpsiyon-gaz kromatografi ve
pirolizgaz kromatografi-kiitle spektrometre kullanilarak bes Neandertal bireyin distagini
analiz ettiler. Ayn1 zamanda distasindaki mikrofosillerin morfolojisini de analiz ettiler.
Neandertal 6rnekleri kuzey Ispanya'daki El Sidron'dan alinmistir. Iki Neandertal bireyden
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elde edilen distas1 analizi, nisastali yiyecekler pisirdiklerini ve bazi bitkilerin tibbi amacla
kullanildigin1 gostermektedir (Hardy vd. 2012: 623-624).

Son yillarda Nenadertallere ait dis tasglari iizerindeki calismalar artmaktadir (Weyrich vd.
2017: 357-361; Power vd. 2018: 27-41). Weyrich ve arkadaslar1 (2017: 357-361) El Sidron
Magaras1 (Ispanya) ve Spy Magarasin’da (Belgika) bulunan Neandertal drneklerden elde
edilen dis tas1 lizerinde genetik analizler (shut-gun sequencing of ancient DNA) yapmustir ve
bu degerleri sempanze ve modern insanin degerleri ile karsilastirmistir. Sonuglar Spy
Magarasinda yasamis Neandertallerin et agirlikli beslendiklerini gosterirken El Sidron a ait
Neandertallerin bitki ile beslendigini ortaya koymaktadir. Bu bitkiler ¢ogunlukla mantar, ¢cam
fistig1 ve ormanlik alanlardan elde edilebilen diger bitkiler olarak saptanmistir (Tablo 1)
(Weyrich vd. 2017: 357-361). Power ve arkadaslar1 (2018: 27-41) ise toplam 28 dis tasi
ornegini Sima de les (Ispanya), Grotta-Guattari (italya), Grotta Fosellone (italya), Kalamakia
(Yunanistan) ve Vindija (Hirvatistan) da giin yiiziine ¢ikarilan 22 Neandertal bireyden elde
etmistir ve bu Ornekler ilizerinde mikro bitki kalintilarina bakilmistir. Yapilan analizler
Neandertallerde nisasta da iceren ¢esitli bitki tiiketimini isaret etmektedir (Power vd. 2018:
27-41).

Hominid
Common name of pathogen or Modern Laboratory

Scientific name probable source medicinaluse EISidron1l EISidron2 Spyll Chimpanzee human control (EBC) Spy I*
Zymoseptoria tritici Plant (wheat) pathogen 4.13% 0 0 0 0 0

Phaeosphaeria nodorum Plant (wheat) pathogen 12.22%, 0 0 398%, 0 0

Penicillium rubens Food fungus MU 397% 0 0 0 0 0
Myceliophthora thermophila Cellulose fungus 0 0 0.56% 0 0 0

Coprinopsis cinerea Edible mushroom 0 0 2449, 0 0 0

(grey shag)
Schizophyllum commune Edible mushroom 3.65% 0 0 0 0 0
(split gill)
Malassezia globosa Human fungal 3.65% 8897, 0 0 19.929, 0 5497,
commensal
Enterocytazoon bieneusi Intracellular parasite HP 8.10% 0 0 0 0 0 0
(microsporidia)
Ovis aries Sheep (wild mouflon) 0 0 62.03% 0 0 0 1.17%
Ceratotherium simum White rhinoceros 0 0 34.40%, 0 0 0 0.11%
(woolly rhinoceros)

Ixodes scapulans* Tick 0 0 0 0 2.15% 0 0.15%
Physcomitrella patens Moss 2.06%, 0 0 0 0 0 0.09%,
Pinus koraiensis Pine tree 13.49%, 19.60% 0 4457, 0 0 0.40%,
Populus trichocarpa Poplar tree MU 2.86% 0 0 0 0 0 0447,
Total eukaryotic reads 630 551 532 427 3,760 5 25294

DNA sequences mapping to eukaryotic species are shown as a proportion of the total eukaryotic reads identified within each sample. Eukaryotic sequences were also Identified In the extraction blank
controls (EBCs) and the Spy | Neanderthal, which Is heavily contaminated with modern DNA; these samples are shown to the right.

HP, human pathogen; MU, medicinal use.

*Samples or taxa that are probably the results of contamination, as they do not represent biological processes (see Supplementary Information).

Tablo 1. Dis tagindan elde edilen diyet bilgileri (Weyrich vd. 2017: 359).
Diski kaynakh biyobelirtecler

Sistiaga ve arkadaslar1 (2014: 1-6) Neandertallerin Orta Paleolitik donem boyunca isgal ettigi
El Salt da insan digki biyobelirtegleri tanimlamis ve bunlart analiz etmiglerdir. Bu yontem,
insanlarin veya hayvanlarin beslenme diizeni ile ilgili 6nemli bilgiler saglamaktadir (Sistiaga
vd. 2014: 1-6). Bu yontemin uygulanmasi1 sirasinda steroller ve stanoller, ozellikle 5B-
stanoller, insan diski biyobelirtecleri olarak kullanilmistir. Bu ¢alisma (Sistiaga vd. 2014: 2),
bes Ornegin baskin olarak koprostanol ve epikoprostanol ile az miktarda stigmasterol,
sitosterol ve kolesterol i¢erdigini gostermektedir. 5B-stigmastanoliin varligi, bitki besinlerinin
tiiketimini ifade eder. Her ne kadar alinan 6rneklerdeki koprostanoliin ¢ogunlugu et agirlikli
bir diyetin gostergesi olsada, etler bitkilere gore daha fazla miktarda sterole sahip oldugu igin,
sterol degerleri bitki tiiketiminin daha diisiik tahmin edilmesine sebep olabilir. Dolayisiyla, bu
calisma, Ispanya El Salt'de yasayan Neandertallerin diyetinin hem et hem de bitkisel
besinlerden olustugunu gostermektedir (Sistiaga vd. 2014: 5).
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Toprak alt1 bitki boliimleri

Etin, Neandertallerin enerji ihtiyacin1 tamamen karsilayamadigi, muhtemelen baska bir enerji
kaynagina ihtiya¢ duyduklar iddia edilmistir (Hardy 2010: 662-679). Hardy (2010: 676),
meyve ve torak alt1 bitki kisimlarinin (USO) enerji icin alternatif kaynaklar olabilecegini iddia
etmektedir. “USO, sindirilebilir nisasta seklinde karbonhidratlar1 yogunlastirir ve yiiksek etli
bir Neandertal beslenme diizeni i¢inde bulunmayan lif saglarlar” (Hardy, 2010; 668). Etten
farkli olarak, USQO'lar biiyiik miktarda C Vitamini ve kalsiyum igerir. Ayrica, biliylik miktarda
kalori saglayan biiyiik nisasta depolar1 bulunmaktadir. Hardy (2010: 672), bazi1 USO'larn,
Neandertallerin yasam alanlarinda bulunmus olabilecegini savunmustur. Bunlar1 Typha
latifolia (sukamist), Polygonum bistorta (mountain bistort), Polygonum viviparium (alpine
bistort), Arctium lappa (great burdock), Erythronium (dog’s tooth violet), Sagittaria
sagittifolia (arrow head), Daucus carota (wild carrot) ve Pastinaca sativa (yaban havucu)
olarak siralamak miimkiindiir. Bu bitkilerin ortak noktasi, asir1 soguk ortamlara olan
dayanikliliklaridir. Bunlarin ¢ogu - 40 °C'nin altinda yasayabilirler (Tablo 2). Bu USO'lar
Kuzey Kutup Bolgesinden Kuzey Afrika’ya kadar bulunabilirler. Dolayisiyla, bir¢ok
Neandertal grubunun yasamis oldugu bolgede bu bitkilerin mevcut olmus olabilecegi
diistintilmektedir (Hardy 2010: 662-679).

Speces Nane Comman Name Hardiness Zone* Temperature (*C) Coldest Assoaed Biomes
Typha latifolia Cattail, resdmace 3 40to -35 Shrub tundra, evergreen taiga/mantane forest
Polygonum historts Eskimo potato, mahu, ma-shu, K 3510 -29 Everg reen taiga/mantane forest, wam mixed forest,
masky, mountain bistort temperate conifer forest
Polygonum viviparium Serpent gras, alpine bistort 3 40to -35 Shrub tundra, evergreen taiga/mantane forest
Sagittaria sagitifolia Duck potato, swamp potat, 7 18to 12 lemperate forest
swan potata, arrow head
Erythronium dens.canis Dog's tooth violet 3 40to -35 Shrub tundra, evergreen taiga/mantane forest
Arctium kappa Grea burdock 3 40to -35 Shrub tundra, evergreen taiga/mantane forest
Dauas arota Wild carrot, 5 29t0 -23 Evergreen taiga/montane farest, warm mixed forest,
Queen Amne’s lxe temperate conifer forest, temper 2e grassland
Pastinaca sativa Wild parsnip 5 29to -23 Evergre taiga/montane farest, warm mixed forest,

temperate conifer farest, temper e grassind

* PRAF 2009

Tablo 2. USOlarin dagilim alanlar1 (Hardy 2010: 667)
Sonuc¢

Neandertallerin, bitki besinlerini igermeyen sinirli bir beslenme diizenine sahip olduklar1 ve
izotop analizlerinin sonuglarina gore iist diizey bir karnivor gibi beslendikleri 6ne stirtilmiistiir
(Bocherens vd. 1999: 599-607; 2001: 497-505; Richards vd. 2000: 7665). Bocherens ve
Drucker (2006: 138) bu tiir bir diyetin modern insanlarla rekabet halindeyken Neandertaller
icin bir dezavantaj olacagini, ¢linkii modern insanlarin daha esnek ve cesitli diyete sahip
olduklarini ileri stirmektedirler. Sonug olarak, bunun da Neandertallerin yok olusunda 6nemli
bir etken olabilecegini iddia etmislerdir. Bununla birlikte, fosil kollajen icindeki karbon ('*C)
ve nitrojenin (°N) kararli izotop oranlarinin analizi, et tiilketiminin bitki tiiketimine karsi
gercek oranlarini yansitmamaktadir (Ambrose vd. 2003: 221). Buna ek olarak, dental mikro
asinma, distasinda bulunan mikrofosiller, digki kaynakli biyobelirtecler ve Neandertal yasam
alaninda mevcut olmus olabilecedi tahmin edilen toprak alt1 bitki bdliimleri ile ilgi yapilan
calismalar Neandertallerin 6nemli miktarda bitkisel gida tiikettiklerini ve esnek ve cesitli
diyetlere sahip olduklarini gostermektedir (Henry vd. 2011; Perez-Perez vd. 2003: 497-513;
Zaatari vd. 2011: 1-14; Sistiaga vd. 2014: 5; Hardy 2010: 662-679; Hardy vd. 2012: 617-626;
Karriger vd. 2016: 172-184; Weyrich vd. 2017: 357-361, Power vd. 2018: 27-41). Bu
nedenle, Neandertallerin simirli bir beslenme diizenine sahip olduklart ve bunun da yok
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oluslarinda biiyiik rol oynadig1 diisiincesi gecerliligini yitirmektedir (Henry vd. 2011: 486-

491; Zaatari vd. 2011: 1-14).
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Plant Consumption in Neandertals

Merve GUMRUKCU"

Abstract

Neanderthals lived in Eurasia for approximately 200.000 years and disappeared nearly
30.000 years ago. Meanwhile, modern humans occupied many sites in Europe. Thus, it is
reasonable to suggest that Neanderthals and modern humans that came from Africa might
encounter one another, which resulting in competition and finally the disappearance of
Neanderthals. It has been asserted that the limited diet of Neanderthals would be a
disadvantage for them during competition with modern humans. However, the evidence from
several new studies shows that Neanderthals had a varied diet which included substantial
plant consumption.

Keywords: Neanderthals, modern humans, plant consumption, meat consumption, diet

Neandertallerde Bitki Tiketimi
Oz

Neandertaller yaklasik 200 bin yil boyunca Avrasya da yasadilar ve 30 bin yil 6nce ortadan
yok oldular. Bu sirada modern insan Avrupada ki bir¢ok alani isgal etmisti. Bu nedenle,
Neandertaller ile Afrika’dan gelen modern insanlarin bu alanlarda karsi karsiya gelmis
olabilecekleri ve bunun sonucunda ortaya c¢ikan rekabetin Neandertallerin ortadan
kaybolmasina neden olabilecegi diisiincesini ortaya atmak miimkiindiir. Neandertallerin
modern insanlarla rekabeti sirasinda kisitli besin kaynaklar1 tiiketmesinin bu miicadelede
onlar i¢in bir dezavantaj olabilecegi savunulmugtur. Ancak, yeni arastirmalardan elde edilen
kanitlar Neandertallerin bitki tiiketimini de igeren zengin bir diyete sahip oldugunu
gostermektedir. Bu nedenle, Neandertallerin yok olusuna sinirli bir diyete sahip olmalarinin
zemin hazirlamis olabilecegi diislincesi gegerliligini stirdiirmemektedir.

Anahtar kelimeler: Neandertaller, modern insanlar, bitki tiiketimi, et tiiketimi, diyet,

* Merve Giimriik¢ii, Antropoloji Boliimii, Fen-Edebiyat Fakiiltesi, Mehmet Akif Ersoy Universitesi, Burdur,
Tiirkiye, mrvgumrukcu@gmail.com, orcid.org/0000-0003-2427-114X
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Introduction

It has been argued that the Neanderthal diet consisted of mainly meat and that they behaved
as a top-level carnivore based on the results of stable isotope analysis, which implies that
Neanderthals had a rigid and limited diet (Bocherens et al. 1999: 604; Richards et al. 2000:
7665; Bocherens et al. 2001: 497-505). Some researchers (Bocherens-Drucker 2006: 129-
143) claim that this rigidity of Neanderthal diet may have played an important role in
Neanderthal disappearance, since modern humans may have gained advantage over
Neanderthals because of their diverse diet. However, the limitations of isotope analysis based
on carbon and nitrogen in bone collagen causes some misinterpretations about the proportion
of the diet components (Ambrose et al. 2003: 220-221). Additionally, the studies of dental
microwear, microfossils in calculus, faecal biomarkers and the availability of underground
storage organs throughout the Neanderthal range indicate that Neanderthals had a more
diverse diet than thought, and plant foods took an important place in that diet (Henry et al.
2011: 489; Pérez Perez et al. 2003: 507; Zaatari et al. 2011: 1-14; Sistiaga et al. 2014: 5;
Hardy 2010: 662-679; Hardy et al. 2012: 617-626; Karriger et al. 2016: 172-184; Weyrich et
al. 2017: 357-361; Power et al. 2018: 27-41). This invalidates the suggestion that the
restricted diet of Neanderthals, including the lack of plant foods, contributed to Neanderthal
disappearance (Henry et al. 2011: 486-491; Zaatari et al. 2011: 411-424).

Isotope analysis

The stable isotope ratios of carbon ( 5C) and nitrogen ( BN) in fossil collagen help
researchers reconstruct the diets of ancient human populations (Bocherens et al. 2001: 497;
Richards-Schmitz 2008: 553-559). The measurement of these ratios provides the isotope
proportion of dietary protein which was consumed by humans and animals. The °C and °N
isotope values can reveal whether the animal was a herbivore, carnivore or omnivore
(Hockett-Haws 2005: 21-34). Carnivorous diet produces higher °C and "N isotope values by
comparison with herbivorous and omnivorous diet. The stable isotopic studies on European
terrestrial herbivores and carnivores show that while carnivorous diet creates °C values
which is on average -19%o, herbivorous diet produces B3¢ values of about -20%0 (Hockett-
Haws 2005 and references there in). Additionally, while herbivorous diet generates °N
values which are on average 4.0-6.0%o, carnivorous diet creates DN values of about 9.0-
10.0%0 (Hockett-Haws 2005 and references there in).

Bocherens et al. (1999:599-607 and 2001:497-505) conducted stable isotope studies of
Neanderthals from different Neanderthal sites. They made stable isotope analyses of mammal
bones including bear, fox, hyena, horse and wolf and the first maxillary molar of a
Neanderthal from layer 4 in Scladina Cave, Belgium. The B¢ value of the Neanderthal molar
was -19.9%o, and the "N value of it was 10.9%o. The C and "N values of Neandertals were
very similar to the values of the carnivores which were included in this study. This study
suggests that Neanderthals had a carnivore-like source of protein (Bocherens et al.1999:
604). In the other study of Bocherens et al. (2001: 497-505), the stable isotope ratios of Be
and °N of three Neanderthal specimens from Belgium were analyzed. The Neanderthal
samples included one phalanx from Scladina Cave, a skull piece from Awirs Cave and a piece
of right scapula from Betche-al-Roche Cave. The Neandertal samples showed higher °C and
°N values in comparison to the values of bovid, horse and deer. The isotope values of the
Neanderthal specimens indicate that large herbivores were the source of dietary proteins in
their diets (Bocherens et al. 2001 : 499).
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Richards et al. (2000: 7663-7666) analyzed the stable isotope ratios of °C and "°N of two
Neanderthal specimens and other animals including bovid, cervid and cave bear from Vindija
Cave, Croatia. The high values of °N and "C values of Neandertals indicate that the meat
was the major source of dietary protein. Thus, Richards et al. (2000: 7665) claimed that
Neanderthals behaved as a top-level carnivore.

Although all these studies (Bocherens et al. 1999: 599-607, 2001: 497-505; Richards et al.
2000: 7663-7666) based on the stable isotope ratios of B¢ and °N of two Neanderthal
specimens and other animals indicate that Neanderthals behaved as top-level carnivores, this
method has some limitations for determining the paleodiet of Neanderthals (Hardy 2010:
662). Ambrose et al. (2003: 220-221) point out that while the ratio of protein in plants is
about 10-20%, meat consists of mainly protein (85-90%). Therefore, the consumption of a
small quantity of meat can cause a significant increase in N value of the bone collagen of
the animal (Ambrose et al. 2003: 220-221). For instance, if 15 % of a diet is composed of
meat, nearly 50 % of the nitrogen derives from meat. If half of the diet consists of meat, 85%
of the nitrogen comes from meat. Thus, “because the relationship of amount of meat versus
plant to consumer 6"°N is nonlinear, one cannot accurately estimate the percentage of meat
versus plant protein from 5N values” (Ambrose et al., 2003: 221).

Hockett and Haws (2005: 26) claim that the general diet pattern of Neanderthals cannot be
determined by using merely the stable isotope data. Neanderthals spread into Eurasia and
lived under very different environmental conditions, which implies that Neanderthals should
have consumed a variety of food including marine foods, especially south-coastal ranging
Neanderthals. Hockett and Haws (2005: 26) also argue that metabolic differences between
animals can cause diversity in stable isotope values, which limits the inferences about the
paleodiet of ancient humans at the population level.

Dental microwear and calculus analysis

Occlusal dental microwear analysis is a beneficial method to reconstructing the paleodiet of
ancient humans since it can be used to recognize even small variations in diet (Zaatari et al.,
2011 and references there in). It has been demonstrated that the components of a diet affect
the occlusal morphology of teeth. The increased diversity and the plant foods in a diet cause
higher surface complexity and heterogeneity (Zaatari et al., 2011 and references there in).
Zaatari et al. (2011: 2-3) analyzed dental microwear textures of several Neanderthal
permanent molars (as casts). The dental samples were collected from different Neanderthal
sites at which the last Neanderthals lived: northern, central and southern Europe and the
Levant, and three different paleoecological categories were formed: open, mixed and wooded
environments. Zaatari et al. (2011: 1) conducted this study in order to understand the
flexibility and variability of Neanderthal diet under different climatic conditions. During the
study surface complexity and heterogeneity were examined. The results of the study indicate
that there is a strong relationship between occlusal morphology and paleoecological
conditions (Zaatari et al. 2011: 11). The Neanderthals that lived in a wooded environment
during MIS 3 had greater surface complexity and heterogeneity in comparison to the
Neanderthals inhabiting open and mixed environments. Also, it is demonstrated that from
north to south the heterogeneity increased. After all, this study shows that the diet of
Neanderthals living in wooded environments consisted of variable sources and included a
great proportion of plants. Thus, it is reasonable to suggest that plant foods were an
important component of at least some Neanderthal populations’ diets, some Neanderthal
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groups had the ability to change their diet to deal with the climate changes during MIS 3
(Zaatari et al. 2011: 1-14).

Pérez Pérez et al. (2003: 497-513) conducted non-occlusal, buccal microwear analysis based
on only molar and premolar teeth from 68 hominin individuals including Neanderthals. The
samples are from Europe and the Near East, and their dates span from the Middle
Pleistocene to the Late Paleolithic and Mesolithic. Some of the sites are; Tabun, Amud,
Gibraltar, Hortus, El Salt, Macassargues and Malarnaud. The results of the study indicate
that Neanderthal samples have greater heterogeneity in comparison with other hominin
samples. Some Neanderthal specimens have a high density of striations on the buccal surface,
which refers to the consumption of both plant material and meat. Pérez Pérez et al. (2003:
508) revealed that diet of the hominins is dependent on the climatic conditions. While
specimens which belong to warmer periods show fewer striations, the specimens belonging to
cold periods have dense striations. Pérez Pérez et al. (2003: 507-508) claim that although the
diet of Neandertals consisted of mainly meat during the warm periods, they consumed a
variety of plant foods during the colder periods. Thus, the components of the diet were
dependent on the climatic conditions (Pérez Pérez et al. 2003: 507-508).

Another research on dental microwear of Neanderthals was carried out by Karriger et al.
(2016: 172-184) using a white-light confocal profiler which provides detailed data. The
researchers analyzed 19 molars from Krapina Neandertals and 4 molars from Vindija
(Croatia) and obtained surface complexity, anisotropy, and textural fill volume values from
these samples (Karriger et al. 2016: 174-176). Comparison of these data with the Holocene
human dental microwear texture analysis data was the next step of this research. The results
of this study showed that Vindija and Krapina samples had lower complexity, which indicated
high meat consumption. While Vindija molars had lower anisotropy, Krapina samples showed
higher anisotropy values which implied that Krapina Neanderthals had a fibrous and tough
diet. Additionally, Krapina showed lower textural fill volume comparing to Vindija molars.
Eventually, the researchers (Karriger et al. 2016: 172-184) concluded that the molars of
Krapina and Vindija Neanderthals indicate a diet that was supported by fibrous plants in
addition to high meat consumption.

Henry et al. (2011: 486-491) analyzed small calculus samples from seven Neanderthal teeth
in order to reconstruct the paleodiet of these individuals. The samples are from Shanidar 3
(Iraq) which date back to 46.000 years ago and Spy 1 and 2 (Belgium) which are 36.000
yvears old. For the Shanidar samples, 73 starch grains which were the indicator of the
consumption of grass seed were discovered. Also 15 grains which were similar to cooked
starches were identified, which indicated that Neanderthals might have cooked grass seeds.
The Spy 1 and 2 samples include many microfossils which refer to the consumption of a
variety of underground storage organs. Thus, this study shows that the Neanderthals at these
sites consumed a variety of plant foods (Henry et al. 2011: 489). Another study based on
dental calculus of Neanderthals was conducted by Hardy et al. (2012: 617-626). They (Hardy
et al. 2012: 618-619) analyzed dental calculus of five Neanderthal individuals by sequential
thermal  desorption-gas  chromatography and  pyrolsisgas  chromatography-mass
spectrometry, they also analyzed the morphology of the microfossils on the calculus. The
Neanderthal samples are from El Sidron, northern Spain. The calculus of two individuals
indicated that they cooked starchy foods, and they used some plants for medicinal purpose
(Hardy et al. 2012: 623-624).
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The studies on calculus of Neandertals has increased in last a couple of years (Weyrich et al.
2017: 357-361; Power et al. 2018: 27-41). Weyrich et al. (2017: 357-361) conducted a
genetic analysis of calculus (shut-gun sequencing of ancient DNA) obtained from
Neanderthal samples from El Sidron Cave (Spain) and Spy Cave (Belgium) and compared
these values with the values of chimpanzees and modern humans. The results suggest that the
Neandertals in Spy Cave predominanly consumed meat even though the diet of the
Neandertals from El Sidron consisted of plant. These plants were generally mushrooms, pine
nuts, and the plants that could be possibly found in forests (Table 1) (Weyrich et al. 2017 :
357-361). Power et al. (2018: 27-41) collected 28 calculus samples from 22 Neandertal
individuals from Sima de les (Spain), Grotta-Guattari (Italy), Grotta Fosellone (Italy),
Kalamakia (Greece), and Vindija (Croatia) and analized the plant microremains found in
these calculus samples. The results of this analysis indicated the consumption of various
plants in Neandertals, including starchy plants (Power et al. 2018: 27-41).

Hominid
Common name of pathogen or Modern  Laboratory
Scientific name probable source medicinaluse EISidron1 EISidron2 Spyll Chimpanzee human control (EBC) SpyI*
Zymoseptoria tritici Plant (wheat) pathogen 4.13% 0 0 0 0 0
Phaeosphaeria nodorum Plant (wheat) pathogen 12.22%, 0 0 398% 0 0
Penicillium rubens Food fungus MU 397% 0 0 0 0 0
Myceliophthora thermophila Cellulose fungus 0 0 0.56%, 0 0 0
Coprinopsis cinerea Edible mushroom 0 0 2449, 0 0 0
(grey shag)
Schizophyllum commune Edible mushroom 3.65% 0 0 0 0 0
(split gill)
Malassezia globosa Human fungal 3.65% 8897, 0 0 19.927%, 0 5497
commensal
Enterocytozoon bieneusi Intracellular parasite HP 8.10% 0 0 0 0 0 0
(microsporidia)
Ovis aries Sheep (wild mouflon) 0 0 62.03%, 0 0 0
Ceratotherium simum White rhinoceros 0 0 34.40%, 0 0 0
(woolly rhinoceros)
Ixodes scapulans* Tick 0 0 0 0 2.15% 0
Physcomitrella patens Moss 2.06%, 0 0 0 0 0
Pinus koraiensis Pine tree 13.49%, 19.60% 0 4457, 0 0
Populus trichocarpa Poplar tree MU 2.86%, 0 0 0 0 0
Total eukaryotic reads 630 551 532 427 3,760 5
DNA sequences mapping to eukaryotic species are shown as a proportion of the total eukaryotic reads identified within each sample. Eukaryotic sequances were also Identified In the extraction blank

controls (EBCs) and the Spy | Neanderthal, which Is heavily contaminated with modern DNA; these samples are shown to the right.
HF, human pathogen; MU, medicinal use
*Samples or taxa that are probably the results of contamination, as thay do not represent biological processes (see Supplementary Information).

Table 1. Diet information obtained from dental calculus (Weyrich et al. 2017: 359).
Faecal biomarkers

Sistiaga et al. (2014: 1-6) identified human faecal biomarkers in the archaeological setting of
El Salt which Neanderthals occupied during the Middle Paleolithic, and they analyzed them.
This method provides important information about digestive physiology and the diet of the
humans or animals (Sistiaga et al., 2014 and references therein). During the implementation
of this method, sterols and stanols, especially 5p-stanols, were utilized as human faecal
biomarkers. This study (Sistiaga et al. 2014: 2) shows that the five samples consist of
coprostanol and epicoprostanol predominantly, and a small amount of stigmasterol, sitosterol
and cholesterol. The existence of 5f-stigmastanol refers to the consumption of plant foods.
Although the majority of coprostanol in the sample is considered as the indicator of a meat-
dominated diet, since meat has greater quantities of sterols than plants, the values of the
sterols can underestimate the plant consumption. After all, this study demonstrates that the
diet of Neanderthals which lived in El Salt, Spain, was composed of both meat and plant foods
(Sistiaga et al. 2014: 5).
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Underground storage organs

It has been argued that meat could not meet the energy need of Neandertals completely, they
probably needed another energy source (Hardy 2010: 662-679). Hardy (2010: 676) claims
that fruits and underground storage organs of plants (USO) would have been the alternative
sources for energy. “Underground storage organs of plants concentrate carbohydrates in the
form of digestible starch and provide fiber which would be otherwise lacking in a high-meat
Neandertal diet” (Hardy, 2010; p. 668). Unlike meat, USOs include a great amount of
Vitamin C and calcium. Also, they have great starch storage which provides a large amount
of calories. Hardy (2010: 672) presents some USOs as great food sources which would have
been available through Neanderthal range. The USOs presented are Typha latifolia (cattail),
Polygonum bistorta (mountain bistort), Polygonum viviparium (alpine bistort), Arctium lappa
(great burdock), Erythronium (dog’s tooth violet), Sagittaria sagittifolia (arrow head),
Daucus carota (wild carrot) and Pastinaca sativa (wild parsnip). The common point of the
plants is their durability to extremely cold environments. Most of them can survive under a
temperature of — 40 °C (Table 2). These USOs can be found from the Arctic area to northern
Africa. Thus, these plants would have probably been available in many Neanderthal sites
(Hardy 2010: 662-679).

Speces Nane Common Name Hardiness Zone* Temperature (*C) Coldest Assocated Bomes
Typha latifolia Cattail, resdmace 3 40to -35 Shrub tundra, evergreen taiga/mantane forest
Polygonum bistorta Eskimo potata, mahu, ma-shu, B 35t0 29 Evergreen taiga/maontane farest, warm mixed forest,
masky, mountain bistart temperate conifer forest
FPolygonum viviparium Serpent gras, alpine bistort 3 40to -35 Shrub tundra, evergreen taiga/montane forest
Sagittaria sagitiflia Duck patato, swamp potato, 7 18t0 -12 Temperate forest
swan potato, arrow head
Erythronium dens.canis Dog's tooth viaket 3 40to -35 Shrub tundra, evergreen taiga/mantane forest
Arctium lappa Grea burdock 3 40to -35 Shrub tundra, evergreen taiga/mantane forest
Daucus crota Wild carrat, - 29to0 -23 Evergreen taiga/mantane forest, warm mixed forest,
Queen Amne's lxe temperate conifer forest, temper e grassind
Pustinaca sativa Wild parsnip 5 29t0 -23 Evergree taiga/montane forest, warm mixed forest,

temperate conifer forest, temper e grasshnd

* PRAF 2009

Table 2. Distribution of edible USOs (Hardy 2010: 667)

Conclusion

It has been argued that Neanderthals had a limited and rigid diet which did not include plant
foods, and they behaved as a top-level carnivore based upon the results of isotope analyses
(Bocherens et al. 1999: 599-607,2001 : 497-505; Richards et al. 2000: 7665). Bocherens and
Drucker (2006: 138) assert that this kind of diet would have been a disadvantage for
Neanderthals during competition with modern humans because modern humans had more
flexible and varied diets and would have contributed to Neanderthal disappearance.
However, analysis of the stable isotope ratios of carbon ( B¢y and nitrogen (°N) in fossil
collagen cannot not reflect the exact or real ratios of meat consumption versus plant
consumption of the organism (Ambrose et al. 2003: 221). In addition, several studies of
dental microwear, microfossils in calculus, faecal biomarkers and the availability of
underground storage organs throughout the Neanderthal range demonstrate that
Neanderthals consumed significant amounts of plant foods, and they had flexible and diverse
diets (Henry et al., 2011; Pérez Pérez et al. 2003: 497-513; Zaatari et al. 2011: 1-14;
Sistiaga et al. 2014: 5; Hardy 2010: 662-679; Hardy et al. 2012: 617-626; Karriger et al.
2016: 172-184; Weyrich et al. 2017: 357-361; Power et al. 2018: 27-41). Therefore, it is not
reasonable to claim that Neanderthals had a limited and rigid diet, and that this played an
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important role in Neanderthal disappearance (Henry et al. 2011: 486-491; Zaatari et al.

2011: 1-14).
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