EROSION, BIODIVERSITY, AND ARCHAEOLOGY:
PRESERVING THE MIDAS TUMULUS
AT GORDION

NAOMI F. MILLER”

Gordion, the capital of ancient Phrygia, was the
home of King Midas (c. 700 B.C.). The site lies in
the Sakarya valley about 90 km southwest of
Ankara, and nearly 100 burial tumuli dating to the
Phrygian period are scattered over the surround-
ing countryside. One of the them, the ‘Midas
Tumulus’, stands out in the landscape (fig. 1; color
ill. 1). No textual evidence proves that the Midas
Tumulus was Midas’ burial place, or indeed that
ancient and modern Gordion are one and the same,
but at the base of the 53-m high earthen and stone
mound there is a wooden structure in which was
found the skeleton of a man accompanied with a
variety of bronze and pottery vessels, food offer-
ings, and wooden furniture (Young 1981) (color ill.
2). The chamber was found by drilling, and the
excavators tunneled in the shortest distance (from
the south side). Today visitors can walk the
approximately 100 m to the center of the mound to
view the tomb. The conservation of the Midas

* Senior Research Scientist.

Tumulus, under the direction of G. Kenneth Sams,
has mostly been concerned with its interior (see
Blanchette 1984, Blanchette et al. 1991; Liebhart
1984). The artifacts, including the spectacularly
conserved tomb furniture (Simpson et al. 1992), are
in the Museum of Anatolian Civilizations in
Ankara.

The Midas Tumulus and the recently expanded
museum across the street are in the village of
Yassithoyiik. A small but steady stream of
schoolchildren and Turkish and foreign tourists
visit the archaeological precinct comprising the
City Mound and tumuli. Yassihoyiik can become a
major tourist destination, however, if we take a
broad view of the project’s archaeological, preser-
vation, and educational purpose. As Turkey
becomes more and more urbanized, the advan-
tages of having a large natural and agricultural
area just a short drive from Ankara will become

Figure 1. The Midas Tumulus in
1957, before excavation. Even then,
the major erosion channels we see
today had already formed. (UPM
Gordion Archive neg. 4367)
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Figure 2. Midas Tumulus entrance

increasingly apparent. This article deals with one
small piece of that larger picture.

Using plants for archaeological preservation

Several years ago, Dr. IThan Temizsoy, Director of
the Museum of Anatolian Civilizations, expressed
concern about soil erosion on the outside of the
Midas Tumulus. Erosion caused by wind and
water constitutes the major threat to the mound
surface, so we decided that the most effective way
to reduce soil loss would be to get an uninterrupt-
ed cover of plants to grow on the mound. Plant
cover would keep the strong Anatolian winds from
blowing soil away, would reduce the force of water
reaching the soil surface. Also, because the roots of
plants take up water, the total volume of water
reaching the bottom of the mound would be less.
Discontinuous plant cover on the mound resulted
from several factors. The slopes are very steep,
especially toward the top, animals were allowed to
graze on the mound, local young people would
play on it, riding bicycles or even motorcycles, and
tourists would climb it for the view.

In April 1996 the General Directorate of
Monuments and Museums erected a fence for
keeping animals and people off the mound (see
Miller 1994) (fig. 2). By the summer of 1997, grasses
and other plants had begun to spread in the pro-
tected area (color ill. 3-3a). A serious problem
remained: deep erosion channels. We decided to
see what would happen if we lined a channel with
mudbrick and put some seeds between the rows of
brick. In 1998, a program for monitoring the vege-
tation was developed.

What kinds of plants are best for the purpose?

No one type of plant is best. The slopes experience
a variety of wind, weather, and moisture condi-
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Figure 3. Mudbrick lines the erosion channel (June 1997)

tions. Having a wide variety of plants ensures
something will always grow well, in a dry year or
a wet one, a cold year or a hot one. The native
steppe vegetation of Central Anatolia provides a
particularly appropriate set of plants. It has
evolved in this environment, and, once established,
native plants do not require watering or expensive
care. The native vegetation includes many perenni-
al plants which stay green well into the summer or
year round. Therefore, even when the spring wild-
flowers are gone, there is some green on the tumu-
lus.

From an archaeological perspective, we have no
idea what, if any, plants grew on the tumulus in
antiquity. Analysis of archaeobotanical remains
from recent excavations under the direction of
Mary M. Voigt suggests that between the early Iron
Age and the Islamic era there was a gradual loss of
tree cover in the vicinity of the site, as well as some
decline in pasture quality (Miller 1999). This pro-
cess is reversible; indeed, now that sheep and goats
no longer graze there, the lower slopes of the
Tumulus need no further attention.

Mudbrick for erosion control

The surface of the erosion channels and the steep-
est of the upper slopes is unstable. The force of
water flowing in the channels can move even fairly
large stones down the slopes. We thought that
unbaked mudbrick might melt slowly and stick to
the bottom of the channels as the winter rains pro-
gressed. In the autumn of 1997, we therefore set
mudbricks in two of the erosion channels. In one
channel, bricks were laid in rows 5 cm apart (fig.
3). Some wild seed that we sowed between the
rows sprouted (fig. 4). In addition, various wild
plants that seeded themselves are growing in the
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Figure 4. Sowing wild seeds between the bricks

channel among the grasses (color ill. 4). In the sec-
ond channel we had mudbrick rows spaced every
30 cm instead of every 5 cm, and only a few seeds
were planted. In this channel, soil from above filled
some of the spaces between the mudbrick rows,
but even with that minimal number of bricks,
many plants grow, both perennial and annual.

Natural vegetation on the tumulus

The winter of 1997/1998 in Yassihoyiik was the
wettest in memory, so plant cover was particularly
rich in the spring of 1998 (color ill. 5). In a survey of
six vegetation transects over 125 types were recog-
nized (fig. 5). The plants are distributed according to
their own growth requirements. For example,
Thymus sp. (thyme=kekik) does very well on the
north side, whereas Artemisia (wormwood=yavsan)
is more abundant on the south sector (fig. 6). The
dry spring of 1999 confirmed that the most effective
plant cover is one with many different kinds of
plants—this past year, many annuals fared poorly,
but the drought-adapted perennial grasses grew
particularly well (color ill. 6).

Figure 5. Vegetation survey documents present vegetation so
that we will be able to assess progress.

Future plans

For now we are letting plants spread on the lower
slopes with no further assistance. We continue to
set mudbrick in the erosion channels and have dis-
tributed a mixture of wild seeds between the brick
rows. Finally, although previous plant propagating
efforts have failed, we will try again to grow some
wild plants; if we can establish seedlings in the ero-
sion channels, fewer bricks might be needed. Also,
if the upper slopes remain partly bare, it will be
useful to have an easily renewable source of appro-
priate wild seed and seedlings.

We hope to post a sign near the Midas Tumulus,
explaining why the fence was erected. In addition,
we have explained the project to the local museum
staff, the gendarmes, and anyone else who will lis-
ten.

Finally, to ensure the long-term survival of plants
on the Midas Tumulus surface we will continue
monitoring the vegetation. For example, to avoid
fire, we may need to remove some of the dry plant
material in the fall, after seeds have set but before

Kekik (Thymus)

Yavsan (Artemisia)

Figure 6. Schematic distribution of thyme
and wormwood on the six transects.
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Figure 7. View towards the major tumuli from the City Mound.

the rains begin that could catch fire. This material
would not go to waste if it were fed to the herds.

Applications of this work and research to other
problems in Turkey

One of the most exciting aspects of the preserva-
tion work on the outside of the Midas Tumulus is
that it has significance even beyond the successful
stabilization of one of the major archaeological
monuments of Turkey. As in the rest of the world, a
concern for environmental preservation is rapidly
developing. For example, there is now a movement
to restore native steppe vegetation of the United
States (see Packard and Mutel 1997). At Gordion,
we have the opportunity to show how archaeolo-
gists can provide some solutions to a variety of
problems.

1. Erosion control. The methods we are developing
at Gordion use traditional Turkish technology in
a new way. They are particularly appropriate in
arid regions where trees grow poorly, where
mudbrick is a traditional building material, and
work needs to be done at low cost.

2. Biodiversity. In the long run, a diverse flora is
likely to be more stable. Also, many of the native
plants of central Anatolia could have useful
chemical compounds. Plant genetic research in
Turkey (indeed, in the world) has just begun; our
conservation work will preserve important
genetic resources.

3. Range management. The native steppe vegeta-
tion is naturally rich in edible pasture grasses
and legumes. Overgrazing reduces the fodder
plants and encourages the spiny and unpalatable
plants. By simply letting over-grazed pasture rest
for a few years, our methods may begin to
demonstrate the value, and relative ease, of
restoring grazing lands.

4. Ecotourism. Developing Gordion as a tourist

ARKEOLOJI VE SANAT-

destination can only be enhanced by treating the
archaeological resources—occupation mound and
tumuli~as part of a cultural landscape. Farming
and herding are important, but the natural flora
and fauna are also of great value. Increasingly,
tourists, both Turkish and foreign, will seek out
both cultural and natural attractions. An impor-
tant part of their experience will be seeing the
archaeological monuments in a broader land-
scape (fig. 7)
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PRESERVING THE MIDAS TUMULUS AT GORDION

1. View of the Midas Tumulus

2. View of the some of the objects found inside of the burial chamber.
Today, some of the artifacts from the tumuli are on display in the
Museum of Anatolian Civilizations in Ankara and in the musuem in
Yassihoytk. (UPM Gordion Archive neg. 2358)

3-3a. Plants thrive inside the fence; Xeranthemum inapertumn makes
a carpet of pink at the base of the Midas Tumulus in early summer

4. In the spring of 1999, grasses planted in the erosion channel con-
tinued to flourish. They are visible as a light brown stripe down the
side of the mound.

5. This perennial Achillea is rarely seen in unprotected places, but
flourishes within the fence.

6. Stipa holosericea is an attractive perennial grass that is eagerly
grazed by the flocks in the spring.
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EROZYON, BIOCESITLILIK VE ARKEOLOJI
GORDION’'DAKI MIiDAS HOYUGU’'NUN KORUNMASI

Naomi F. Miller*

Eski Frigyamin bagkenti Gordion, Kral Midas'in yur-
duydu. Bolge Sakarya vadisinde, Ankara'nin yakla-
sik 90 km giineybatisinda yer aliyor ve ¢evreye Frig-
ya donemine ait yaklasik 100 mezar dagilmis durum-
da. Bunlardan biri, Midas Hoyiigii manzarada éne
cikiyor (Res. 1; Renk. res. 1) Ne Midas Hoytigiintin
Midas'in mezar1 olduguna, ne de eski ve modern
Gordion"un tek ve ayni sehir olduguna dair yazili bir
kamt yok, fakat 53 metre yiiksekliginde , tas ve top-
raktan olusan mezar tepesinin tabaninda, beraberin-
de cesitli bronz ve pismis toprak kaplar, yiyecek su-
naklar1 ve ahsap mobilya bulunan (Young 1981)
(Renk. res.2) bir adamin iskeletinin i¢inde bulundugu
ahgap bir yap1 var. Oda delinerek bulundu ve kaz
makineleri en kisa mesafeden (giiney yoniinden) tii-
nel actilar. Bugiin ziyaretgiler mezar1 gérmek igin
suni tepenin merkezine kadar yaklasik 100 metre yii-
riiyebiliyorlar.

Midas Hoytigii'nin G. Kenneth Sams yonetimindeki
korumasinda daha ¢ok igerisi ile ilgilenilmis (Bkz
Blanchette 1984, Blanchette et al. 1991; Liebhart 1984).
Olaganiistii iyi korunmus mezar mobilyalarini
(Simpson et al. 1992) da kapsayan insan eliyle yapil-
mus gesitli kullanim egyas: Ankara’daki Anadolu Me-
deniyetleri Miizesinde bulunmaktadir.

Midas Hoytigii ve hemen yolun karsisindaki yeni ge-
nigletilen miize Yassthoyiik kéyiindeler. Kiigiik an-
cak diizenli bir grup seklindeki 6grenciler ile Tiirk ve
yabana turistler, “kent” tiimsegi ve hoyiikten olusan
arkeolojik bolgeyi ziyaret ediyor. Oysa projenin arke-
oloji, koruma ve egitim amaclarina genis bir agidan
bakarsak Yassthoyiik belli bagh bir turistik merkeze
doniisebilir. Tiirkiye giderek daha ¢ok sehirlestigin-
den, Ankara’ya kisa bir seyahat mesafesinde genis
bir dogal ve tarimsal alana sahip olmanin avantajlar1
daha da belirginlesecek. Bu makale, bu genig resmin

~ kiigtik bir pargasin inceliyor.

Arkeolojik Koruma I¢in Bitkilerin Kullanilmas:

Anadolu Medeniyetleri Miizesi Miidiirii Dr. Ilhan
Temizsoy birkag y1l énce Midas Hoyiigiiniin disinda-
ki toprak erozyonu ile ilgili endiselerini belirtti. Riiz-
gar ve suyun yol actig1 erozyon mezar tiimseginin
yiizeyi i¢in en biiyiik tehlikeyi olugturur, bu nedenle
biz toprak kaybim azaltmak icin en etkili yolun me-

zar tiimseginde kesintisiz bir bitki ortiisiiniin biiyii-
mesi olacagina karar verdik. Bitki ortiisii gliglii Ana-
dolu rilizgarlarinin topragi uzaklastirmasina engel
olacak ve toprak yiizeyine ulasan suyun kuvvetini
azaltacaktl. Bunun yansira bitki kokleri suyu tuttu-
gundan mezar tiimseginin dibine ulagan toplam su
hacmi daha az olacakti. Tiimsegin tizerideki bitki 6r-
tiistiniin diizensiz olusu birka¢ nedenden kaynakla-
niyordu. Meyilli ylizeyler ozellikle tepeye dogru ol-
dukgca dik; hayvanlarm mezar tiimseginde otlamasi-
na izin veriliyordu; bélgede yasayan gengler bisiklet
ve hatta motosiklet siirerek tizerinde oynuyor ve tu-
ristler manzara i¢in tizerine tirmantyordu.

Nisan 1996’da Miize ve Anitlar Genel Miidiirliigi
hayvanlar1 ve insanlar tiimsekten uzak tutmak igin
bir ¢it dikti (Bkz Miller 1994) (Res. 2). 1997 yazindan
itibaren ¢imen ve diger bitkiler korunan bélgede ya-
yilmaya baglad1 (Renk. res. 3). Ciddi bir problem kal-
dr: derin erozyon kanallar1. Biz , bir kanali kerpic ile
kaplayip kerpi¢ tuglasi siralarinin arasina tohum
ekersek ne olacagini gormeye karar verdik. 1998'de
bitkileri izleyecek bir program gelistirildi.

Amaca En Uygun Bitki Tiirleri Hangileridir?

Hicbir bitki tiirii tek basmna en uygunu degil. Meyilli
ylizeyler cesitli riizgar, hava ve nem kogullarina ma-
ruz kaliyor. Genis bir bitki gesitliligine sahip olmak;
kurak ya da yagish veya sicak ya da soguk bir yil ol-
sa da bir tiiriin iyi biiyliyecegini garanti eder. Orta
Anadolu'nun yerel step bitki ortiisii 6zellikle uygun
bitki gruplarim sagliyor. Bu ¢evrede gelismisler ve
bir kez yerlestirilince yerel bitkiler sulama ya da pa-
hali bir bakima gereksinim duymuyorlar. Yerel bitki
ortiisii yaz siiresince veya yil boyunca yesil kalan
pek ¢ok iki yildan uzun 6miirlii\daimi bitkiyi kapsi-
yor. Boylece ilkbaharmn yabani ¢igekleri soldugunda
bile héyiikte biraz yesillik kaliyor.

Arkeolojik bakis agisindan antik cagda hoyiigiin tize-
rinde hangi bitkilerin yetistigine ya da yetisip yetis-
medigine dair higbir fikrimiz yok. Mary M. Voigt yo6-
netiminde yakin ge¢miste yapilan kazilardan gelen
arkeobotanik kalmtilarmn analizi , erken Demir Cag1
ile Islami dénem arasinda, bélgenin civarinda kade-
meli bir bitki ortiisii kaybini ve bunun yani sira ot-
laklarin kalitesinde gerilemeyi 6ne stiriiyor. Bu stireg
tersine gevrilebilir; nitekim artik koyun ve kegiler bu-

*Arkeoloji igin Miize Uygulamali Bilim Merkezi, Pennsylvania Universitesi Miizesi, Philadelphia, Pennsylvania 19104
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ARKEOLOJI VE SANAT

rada otlamadifindan Hoyligiin algak meyilli yiizey-
lerinin artik dikkate ihtiyaci kalmada.

Erozyon Kontrolii I¢in Kerpic

Erozyon kanallarmm yiizeyleri ve iist meyilli yilizey-
lerin en dik bolimii saglam degil. Kanallarda akan
suyun kuvveti oldukca biiyiik taslari bile bayirdan
agag stirtikleyebiliyor. Diisiindiik ki pismemis ker-
pic agir agir eriyerek kis yagmurlar ilerledikge ka-
nallarin dibine yapisabilirdi. Bu nedenle 1997 sonba-
harinda erozyon kanallarindan ikisine kerpig yerles-
tirdik. Bir kanala, kerpi¢ tuglalar1 5 cm aralikh tugla-
larla kondu (Res. 3). Siralarin arasina ektigimiz bazi
yabani tohumlar da filizlendi (Res. 4). Buna ek olarak
kendiliginden tohum birakan cesitli yabani bitkiler
de kanaldaki ¢imenlerin arasinda yetisiyor (Renk.
res. 4) Tkinci kanalda kerpig siralar1 arasida 5 cm ye-
rine 30 cm aralik verildi ve ¢ok az tohum ekildi. Bu
kanalda yukaridan gelen toprak kerpig siralarmn ara-
sindaki bogluklarm bir bélimiinii doldurdu, ancak
bu asgari sayidaki tuglalarla bile hem daimi hem de
yillik pek ¢ok bitki yetisiyor.

Hbyiikteki Dogal Bitki Ortiisii

1997 /98 Yassihoyiik'te hafizalardaki en yagish kasti,
bu nedenle 1998 ilkbaharinda bitki ortiisti 6zellikle
zengindi (Renk. res. 5). 6 bitki ortiisii kesitinin ince-
lenmesinde 125’1 agkin tiir belirlendi (Res. 5). Bitkiler
kendi biiyiime gereksinimlerine gére dagilmgti. Or-
negin; “Thymus” (kekik) kuzey tarafinda cok iyi geli-
siyor, buna karsilik “Artemisia” (yavsan) giiney bo-
limiinde daha bol (Res. 6). Kurak 1999 ilkbahar: en
etkili bitki ortiisiiniin degisik bitki tiirlerini igeren ol-
dugunu kanitlads - bu gectigimiz yil birgok yillik bit-
ki ciliz oldu oysa kurakliga dayanikli daimi ¢cimenler
bilhassa giizel biiyiidii (Renk. res. 6)

Gelecek Planlar:

Simdilerde bayirin algak bolgelerindeki bitkileri daha
tazla destek vermeksizin yayilmaya birakiyoruz.
Erozyon kanallarmna kerpi¢ désemeye devam ediyo-
ruz ve tugla siralarinin arasina da bir yabani tohum
karigio ektik. Sonug olarak, dnceki bitki tiretme giri-
simlerimiz basarisiz olduysa da yeniden baz1 bitkileri
yetistirmeyi deneyecegiz; erozyon kanallarini fide-
lendirebilirsek daha az tuglaya ihtiya¢ duyulabilir.
Ustelik tist meyilli yiizeyler kismen ¢iplak kalirsa,
kolayca yenilenebilir uygun yabani tohum ve fidele-
re sahip olmak faydal olacak.

Midas Hoyiigii'niin yanina ¢itin nigin dikildigini
agiklayan bir levha asmay1 umuyoruz. Bunun yani si-
ra, projeyi yerel miize personeline, jandarmalara ve
dinlemek isteyen herkese agikliyoruz.

Son olarak, Midas Hoytigli'ndeki bitkilerin uzun va-
dede yasamaya devam etmesini saglamak igin bitki

ortiisiinii izlemeye devam edecegiz. Ornegin yangim
onlemek igin sonbaharda, tohumlarin ekilmesinden
sonra ancak yagmurlarin baslamasindan 6nce, alev-
lenebilecek kurumus bitki materyelini kaldirmamiz
gerekebilir. Siiriileri beslemek i¢in kullanilirsa bu
malzeme de bosa harcanmamuis olacak.

Bu Calismanin ve Arastirmanin Tiirkiye'nin Diger
Problemlerine Uygulanmast

Midas Hoéytgi'nlin disindaki koruma ¢alismasinn
en heyecan verici yonlerinden biri bunun, Tiirki-
ye'nin belli bash arkeolojik anitlarindan birinin sag-
lamlagtirilmasinin da 6tesinde bir anlam1 olmasi.
Diinyanin geri kalaninda oldugu gibi (Ttirkiye’de de)
gevre korumasina ilgi hizla artiyor. Ornegin su anda
Birlesik Devletlerin yerel step bitki ortiisiiniin yeni-
den canlandirilmasina yonelik bir hareket var.(Bkz
Packard ve Mutel 1997) Gordion’da bizim, arkeolog-
larin degisik problemlere ¢oziim bulabilecegini ka-
nutlama olanagimiz var.

1. Erozyon Kontrolii. Gordion’da gelistirdigimiz me-
todlar geleneksel Tiirk teknolojisini yeni bir bicimde
kullaniyor. Bunlar 6zellikle, az agac yetigen, kepicin
geleneksel yap1 malzemesi oldugu ve isin diisitk ma-
liyetle yapilmasi gereken ¢orak araziler i¢in uygun-
lar.

2. Biogesitlilik. Uzun vadede degisik tiirlerden olu-
san bir flora daha saglam olacaga benzer. Ayrica, Or-
ta Anadolu'nun yerel bitkilerinden pek¢ogunun ya-
rarh kimyasal bilegimleri olabilir. Tiirkiye’de- aslinda
diinyada, genetik bitki aragtirmas: yeni bagladi, bi-
zim koruma ¢alismamiz énemli genetik kaynaklar
saklayacak.

3. Otlak Idaresi. Yerel step bitki ortiistiniin yenilene-
bilir otlak ¢imeni ve sebzeler bakimindan dogal bir
zenginligi var. Fazla otlama yem bitkilerini azaltip,
dikenli ve lezzetsiz bitkileri tesvik ediyor. Fazla ot-
lanmus ¢ayirlar sadece birkag yil dinlenmeye birakila-
rak, metodlarimiz otlama alanlarini yeniden canlan-
dirmanin degerini ve goreceh kolayhigini kanitlama-
ya baslayabilir. ‘

4. Ekoturizm. Gordion’u bir turist destinasyonu -he-
defi olarak gelistirmek ancak arkeolojik kaynaklar: -
“kent” mezar tiimsegi ve mezar- kiiltiirel manzara-
nin bir parcast olarak degerlendirmekle saglanabilir.
Tarim ve hayvancilik 6nemli, fakat dogal flora ve fa-
unanin da biiyiik degeri var. Hem Tiirk hem de ya-
banci turistler giderek hem kiiltiirel hem de dogal ca-
zibe merkezleri arayacaklar. Arkeolojik anitlar1 genis
bir manzarada gormek deneyimlerinin énemli bir bo-
limiinii olugturacak (Res. 7).
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