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BASIC THREATS ON GEOSITES AND GEOHERITAGES IN TURKEY

Nizametie Kazanci”: 4, Fuat Sarogiv?, Bdiz Kirean'?. Fanik Uysal?

Abstract; An mvestigation have been camed oo
ing e nationsd inventery list of Tarkey w &splay wrgent
Decats o0 Turkish pocsites. 1t is sunprising 1o Sffer that sain
Huest o geusiies, paniodedy duse with Soe emws o
(eaf, toedh asd fh fossity, sbinny rochs and crysads) wa
excursions of geology stdents, feldurips of geologiss,
geotoeriaty, collectionids, Rato of fess types of destraction
Is w0 fas that scene localities Ssappesred just afler it
discovery. & takes <. five years. Mising and road construc-
tion e other smportant theeats. | iy prey that local people and
even auhoeities did ot lake any care of gewsite protection of
the ¥ishor is as earthscientist or geology studest Education
of loeal people seems % be first measure, Rowever it i not so
oy,

mmummp 1), It has two large lermains
called as Trachia and Anatola that are separvted by
suais of Dunbed (Bosphoovss) and  Cunakkale
(D-d-dle).‘hanmaludmm
snd geoheritages, however majority of them is under
threat of destruction by various effects (Kazance eral,
2004). This paper intends to give a semmsary about de-
strustion cwasos of natural momements in Turkey.

A geosite is a natural documeat which explain
geological peocesses of the past, Destruction or
wd-mwmm»ubu
forever the bocal or regiomal naseral history (ie. Digne
Declaration, 1991 v www.progeo.ong se, ’lso see
Parkes, 2004, p, 323328 for subsequest declasations).

Hisaa: ¥ Guiy yhoamssia i y1possiecs oo
s ofgesara y Typesw) spaicss ¢y mcTpascnnana ofjensm
peMa nanmowaTHow mnncermapy . Hamesahyje sasayvas o
€Y offexTi reoracreha. IROUNTO SR KOJE CARGME CHTve
caemente (mvbe, yye n goomm pule, cluine creme » spu-
cTane). pedimnos Same YrPOOSEIN 0 CTPANE CTSDSRETR (To-
ACCUHE M0 CRIEYPOMMND ILTH TP CRaM OBIHOMKY TDaer s,
TROTYPITA, KOACKIININIPS. CTENH COMKRE RPCTE yipume-
ROCTH TOUNED (900 POCTE A4 CY HEKS MLTEINITE WECTS
Wi Cy Gies STepuenci i TU y puky 0 oo seT ragas. ey
U SHAAMN YISOAMBLR YIPCNTHOCTE S PYIRDSTIO 0 13-
Sty BRI 3% 38 J0KRIR0 CTERGMINITIO. 1\
MAK W RSICTH HHCY WHEETR SPAEYOTN A Saarmirme odjesre re
NG mey 901 DOCETIMGEA ¥ CTYDONATO rednonge. Hraes

2o pes vepa 5oy Tpeta ppexyseTi OTPE0SMES YN, Ax
TO Mie TAKD k0.

Kuyune penr Dipows, offenall seonscsehe, yom-
OOl pacieden Wpeaoemeciiy

Rocks, mesernls and fossils are the sechives of the his-
toey of our planst snd the history of life itself. Thoy ane
evidence of the passage of geological timme, revealing
e changes thit have shaped e Earth's surface over -
millions of years, These archives make it possible for us
o understand the way our plamet Jooks today and the di-
versity of its faura and flore, As with archacological
artefhets, peological sites, minersls and fossils are vul-
nerable and are 3 200-rescwsbic hetitage that belongs
0 hamanity. Human society imeraces with geclogy and
geomorphiology in many ways. Theough dieect exploi-
tation of minerad resoerces, throwgh resdaping the land-
soape by industrial or agricultural activicy, by the devel-
opment of infrastrucosee links. [n some cases (for exam-
ple by quarrfing, mining, custing of new rowds) theso
activices reveal geslogical or geomeepbological infoc
matiom of sciealific, odecational or cultural value. In
other ways our sctivity destroys thas information, Re-
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moval of glacial lundforms for wse as buildimg material,
armosring (and obscuring) of rock sections on cousts,
infilking of old quarres with wasie, are all examples of
destroctive activities (CO-DBP, 2003; Parkes, 2004),
As result, threats on geosites are a generul problem for
all of us, not only local mhabitants. Contrary to this
penessl idea, the sbundance of cultural sites and the
richness of biodiversity have resulted ignoring the real
measures in Turkey on protection of nasural monu-
ments, particularly the geological hesitage (Kazanci er
al., 2004; Kazanci ot al., in press). It is possible w0 say
that & good deal of gonsites have been destroying by dif-
ferent human activitics ie. urbanism, construction,
mining, combined with natural events like landslides,
floods and weathering. The asm of this study s group-
ingg and/oe qualifying the present threats on geasites and
geoheritages of Turkey,

Fig 1. Locaton of Terkey between Asia and Europe
Cx 1. Nowosa) Typewe wmavehy Ange n Espone

Tectonic outlines of Turkey

Anasolia, the Asian part of Turkey where occured
typecal sections of Alp-Hymalayan system, has a geolog-
ical Bastory broadly paraliel %o the story of Tethys ocean.
Signals and results of openings and closurss of both
Paleatethys and Navvathys oceans, mok ranards hy mar.
pimal seas, suture zooes, crust obductions with relaed
metamoephisiss and volcanisens can be observed in Tur-
key repeesenting different tine peciods. It is worth 0
note that some localitics and their rocks of Antecambrian
and Palasozoic show primary sextures and structures as
they bad been escaped from teclonism and metsmor-
phism in spite of exwensive dlock movements in the
country during the Palasazoic and later on, Thanks to
these outcrops, the northern margin of Gondwanaland
and the southmost masgin of the continent Eurssia m the
Palscoroic could be delinessed apparently, Mesozale
and carly Tertiary were the peniods of hegemonia of the
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re-investigntion
sabmitted to JEMIRKO by md@viduals o a group of

many
sions have been formed slong this fau bt (Fig. 2). Neogene
and Quaternacy grabens in western Anatobs are results
of nectectonic regime and they wewe occupied cxien-
Mhymkldmmmm\@d
these areas create severe risk for inhabitants.
mmuumawm
a farge potential for geosites and geo-heritages, but wn.
fortunately lzmited mumber of them could be registered
(www jemitko.org i) sccordimg to merlt ProGeo’s
categosisation {¢.g Wimbledon, 1996; Drandaki et al,
2004). Morever, they are in shadow of abundnce of
cultural sites in the country (Kazanci ef al., i press).

Fig. 2 Simplified active tocsonic rnap of Asgean region
and western Tarkey

Ca. L Yopowleus sapre TEETONCI0N SETHMION erejons
permona 1 semane Typose.

Methed of Study

Geosites in Turkey are woder theeat of destraction
by varying effects from natunl ercaion to geocollection,
from tourism © mining & messonsd ubove. However,
dere i 001 any sysiematic research for type, intensivity
and rate of destruction of geosites so far, This stady is an
iventorial resech of & case study realized by

of registration proposal foems wiich were

earthscientists in order to describe the relevan! goosiics.
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EIASIC THREATS ON UBOSITES AND GEOSERITAGES 1N TURKEY

The number of peoposal forms used for this stdy is 137
(3¢¢ the compdete list in www jeenirka.cngtr). In ceder to
climinate misunderstanding, messimgs of the terms used
in the research are as follows,

Threat: A potential agent for destnaction. Soeme-
nme It has began 10 work on geosites,

Destrucrion: Pantly or complete &stroy of a
goosite by various effects incloded natural oees as well.

Destruction Rate: A time interval of destruction
of & geosite from first description or proposition foe in-
ventocy, It may comespoad to a life of a geohentage.

The obtained results by this study are highly
surprising as they are against 1o classical beliefs, For
instance, the investigation proved that agriculiure
end related activities are less important on destruc-
tion of geosites, comtrary Yo carlicr sccopiances.
Mareaver, geotourists, who normally mast be friends
of geosites have been appeared as the most effective
factor for destrwction. Previous and prosent studies
showed that very large or country-scale formations,
for instance Noeth Anagolian Fault o¢ a high mous-
tain are away from urgent destruction or any impor-
tant threat (Kazanci «¢ af., 2004), In contrast, destroc-
tion even csused 10 locrease  eurthecientific
popularities of the large-scale geosites within tourises
and visitors.

Fig. 3. Seasitive shes 10 destruction. A — Eatrance of &
lava tmosl, Kua-Musias B, — Fish of Late Micors,
Guvem-Askara

Ca 3. OGjexts nosicann peesspany, A — Vi y rymes
# ox nase, Kyna Mamca: § — Prfa ropecosmouencee capooTs,
Fynese- Assapa

Threats on gevsites which are curreantly sctive or
close potential bave been grouped into two large cate-
gories &8 imdividual and combimed threats. Combined
threars cover two or moee individual threws. Both are
important bt primarily dadividwal ones have bestt eval-
wated in this study.

A — Individwal Threats: These are as follows in
mereasing order of effects, Photos show soene goosito
examples from Anatolia affected by the nroduced
threat in the same paragraphs {Fig. 3-6)

1 — Agricwiwre: It includes all coumtryard nctivi-
ties ie planting, farming, forestry. In spite of lurge
spectrum in activity, the agriculure 15 the weakest
threat oo geostes. i is relatively more effective in cen-
wrnl and southern Anatolia,

2 — Trade / Burbwesy! Local poopl, mnsteur
collectiomers and some gemologists are interestad m trad-
=g of matural material, abundamly minerals, rocks and
fossals. Forvigners, mastly from westem countries are cus-
somers or buyers. [t is pity that local people have i respect
%0 traders saying “(hey are carming their [ife Srom stones ™

3 — Poor lomd-ure: This 18 importat for
particulary fossils sites, It results mainly from kack of
awurness about geosites and Just after a shors explans-
ton the related people stop their activities, However
abusdances of both geosites and popalation in the coun
Iy Increase is Mporance us threat

Fiz 4. Dessuction of taverunes o Aatale, A —
Example of housing or poce lasd wac, B — Mining

Ca, 4. Pragens pemeprms ¥ Axrasim. A — Mpisep
MITPOILS MO DO sopaiiena Tepens b — Pysepcren
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4 — Miwng: This s especially big threat for re-
cent formatioss and for sedimentary sequences, ie.
travertines. In recent years mining of all kind of rocks
Bas showod a drastic incroase i Turkey as (hey are us-
mg constraction material in boussng and cansequently
gensites are damaging hiberately or deliberutely

5 = Comxrruction: Road construction is predomis
oat within this activity. Housing and large indusarial
investments are also impoctant casses of construction,
It i moteworthy that sometime copstructions may couse
10 be visible of some gro-successions.

Fig. 5. Some throwts are secessary; A — » tusnstc
investment i Lake Van, B — Naturdd eroslon, Nevsehar.

Ca. 5, Hews yrp
yoerane ¥ jesxepo Ba b

7 je norpeSua. A — Typucmian
[ppoans epocaja, Heocexep,

6 — Erostow: This i5 the mast important threats
especially for small and erodible sites. It is sometime
indirect results of other activities, i.e construction, min-
ing or poor land-wse.

7 = Raw matericl: In additon %o maning, raw ma-
ferial usage 5 the most important destructive setivity on
geosites, particulary oo pyroclastic and sedsmentary
successaons 1.¢. maars and colluviums, The boose char-
acters of many sites seem 10 be very convenient fof casy
and chesp maning

8 — Geacollectiomers: Expert or plain geodogssts,
gcology stedents, geology-lowers and amateurs are the
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Pig 6. Urgent measiuces are meoded foe some localities, A
— Meke Muut, Xoayu, B — Reclam of s villager [0 sellisg of s
foot peime in Keln

Ca. 6. Henuw noxaumena cy noTpetos XNtHe vepe, A —
Mewo Masp, Koo B — Pocmous memmem s npaaajy ornees
crueie ¥ Kysa

most effective thesat oa peosioes i Turkey. They love %
ke saples froen geosites not for wade but foe private
collections. Sometime foreign pakootologsts make largo
collections from specific arcas, Especially sites arosnd the
big cities have been destroyed completely by this vay.

9 — Tomriym, TOurism imvesinoents and toanst ac-
tivities, planned or unplanned, destroy geasites. This is
the biggest / most impartant agent oo geasite destruc.
tiom; unfortunately tourism is sapporting oflficislly =
Turkey. It is sbundantly effoctive on coastal zones

Distribution of indévidual threats

The main destructive sgents on geossies including
geaheritages were istroduced above. Number of them
is nine and their proportions have been shown in Fig. 5.
Readers should remember thag threat types and propor-
tions were produced from oaly registred Turkish
goasites. It also shoudd be stressed that the real threat is
the bad result of these activities not directly themselves




HASIC THREATS ON GROSITES AND GROSRITACES v TURKLY

Fig. 7. Touratic stes, A- Dim Cave, Artalys, B- Stose
houses constructed on tuff by digging = lae Mitite time,
Keeaman

Ca 7. Typmcrwrwa wocra, A — [Teoon Jwv, Anramega
5~ Kaseese xybe 01 vyda noaecane y nola Xumira, Kepasan.

Twen | |
NS P Watanal e N
™

Fig 8 Diwitution of effects (threats) on peosse
destraction W FEMIRKO'S propossl forms

Ca, & MMpomewt cwrrebencore ofjesmra recuacacha
BPEs FIPOTIDIMG, Tpeus st JEMHPKO,

1.¢ tognsm ar canstruction (nobody should not prescet
comservationists as enemy of fourism),

It &5 mice 1o flnd that 14% of Turkish geosites appest
free or awary from threat of destraction (Fig. 8). In essen-
il it is not 3 satislyng result as 1| depends on large sze of
geostnes |.c, Noeth Anatolinn Fault, Mount Escives,

B - Combined threats: The case is moenit if two or
more threats are together affective on geosites, By the
mvestigation of proposal forms, four groups of com.
bined threst have been defined. They are:

Combined 1 — Tourtam + Conztruction. Com-
bimned 2 — Natwral Erosion + Constrsction, Combined 3
~ Natwral Erosion + Geocollection + Boeriness, Com-
bimed 4 — Agricalture + Constrction The ratio of ef-
fect of each dreat within 2 group is not equal, however it

Fig. 9. Distritution of Combuned theeats i Turkey. Symbuis indicates geosne groups.

Ca 9. Jescsumje sumectpyxo yrposeuss ofjesrrs ¥ Typeso). Cusboru

Y Tpyne oty
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is in important Jevel. The Fig. 9 shows a general effect
disteibation of combined groups throughout Turkey.

Concluding remurks

Probably types of threat on geosites are roughly
same m all countries even if their rlios are chungeable. It
15 pity thal the rute of destrucaion, the Egppocaring tane
span of a geosite which &s uader threat, from first descrip-
tiom &5 very fast in Turkey, ca, §, maximum 10 years, This
is even shorter for fossil and minerad sites. From conser-
vatice point of view, the abundance of important cultural
siles camses 10 ignore others including geosibes. 11 showdd
be remembered that, mastly based o its geography, Tur-
key has up to tweaty thousands of cultural sites oecured
from Paleotlithic o modem age beyoad its geological
richeess. All these display that the sinsition for geosites,
specifically for geoheritages is urgent in Turkey,

Turkey is a developing comtry, 0 circumstnces
we changing rapidly. 1t 5 nol swprising that stnuctural
changes in @ country would be parallel with conssraction
o tonrtm activities, Henos they beings a lange shrey for
geosites as both (ndividual aad combined. Agricwlture and
similer activities are relatively less effective on geosites as
they are doirg sbundaerly in Quaiernary aress.

Tourtzm Industry and geocollectioners are the
mexst threatful groups for geosites. It is afrasd that all
small-scale geosstes will be disappeared in next ten
years, If the prescnl case comtinues. Also geotrips, s
dent excursions and geologists create & strong threat on
geoberitage in Turkey, however it s largely deliber-
ately. On the other hand, young generation and some
NGOs began to get closely interested im protectson of
geosites. These wre [ast and also big bopes for future.
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OCHOBHH Y3POUH YTPORXEHOCTH ORIEKATA TEOHAC/IEDA ¥ TYPCKO!
Nizawenn Kazanct, Fwar Serogie. Ediz Kirmar. Fauh Uysal

Hasmon yrposcanaing olperird 1eosacichs Cf Mpoaemio
YUIRIRIION HCTH Y CIIBE JVARINE, WA € CTENEN YTPOREHOCTH
panTOrT. ALE0CHO jo 32 e Oprsuia prospasia yrposesi ofje-
xamn y Typesn) peame, o Tpse PETITPOALIE OjE3E OXD BOT
20 myeze necet rozma Tag nepnad je joas spalin kan oc pae
A0 GOCKDUE 1 MIIEPABEME T CTMMORMLITE rooIsimme,
or st Gpoks IasaIHIE Ky mypHHa OGRsaTE SH0sTe-
WY O OCTIH, 03 i oOjexrH tocuacaclye. Tpola waaru y -
Xy B yroasions daceasylyha reocpadeoros noncaaly Typoa
s cropo 20000 cyerypuno ofjexars nouen 03 NABSINTE 10
campesecseor so0a we perysafyin recnomen Gorareree. Cae 7o
DOKIYY)E AR CRTYCLUN)E ¥ KOHO) OF NI FECONUINN, OINOCHD
ofjexn reomacacta y Typosn) sasTess xumne wepe.

THypexa je soaana ¥ PIIB0gy, Tako a2 66 sirymags Gpao
wema, Huje ionesadyjyhe aa crpyrrypoe nposicss y 1emas
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WIY YHOPED0 CF MMPADAIN K TYPEINOM, § JHH YICTHEO

yrposmaaly cfjeste rocencnel)s & DORDINEIIO W YIpyme:
1o Floxcnpuupeioe aXTHNEOCTH PESATHING ML YTHUY 11D

m‘ljmnu £

Typmcrwusa meayCIpegs W EOSEKIMONAPH TTOA0RININ
NPEAMETS DPCICTARANTY SAjONICHIGE TPYOS (10 TE0N0MKO
sacaedie TocToju Gojaasn 20 can 00§ Ty Cimie paisiepe ie-
STAMY ¥ SOEAERNX SOCET TOUINA YROUIKD CO OBAND NECTRIL.
Hero rano, spyrmn ofinacae receorn, Crymeimoe exckyp-
e W TEOD0SE BPEICTINAJY DLANKY BPETILY reanactely ¥
Typewoj i vo je yroauuon Hasepno yrposanane. C apyre
cTpase, sustha renepaisifa i vexe HEO cy necram minue x1-
mumemw
COUNY N BEINKY WATY




