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THE SIGNIFICANCE OF THE AEGEAN REGION FOR
EARTH-SCIENCE CONSERVATION IN EUROPE WITH
EMPHASIS ON THE GEOLOGICAL HERITAGE OF MILOS

F.W.WIEDENBEIN *

ABSTRACT

Earth-Science Conservation is an absolute necessity for
gcience and education. Two Greek sites are listed in a first pro-
visional UNESCO-list of geological World Heritage Sites:

Lesbos Island Petrified Forest and Pikermi.

But for concepts of Earth—-Science Conservation in Evrope
milos and Thera must also play an important part. Both islands
document the island arc volcanism in a upique way, especially in
connection with their history.

This paper should serwve to introduce and to promote Earth-
$cience Conservation in Greece using the island of Miiocs as an
example. Therefore, a system of geotopes developed in Germany for
the use in Germany is applied to the geotopes of Milos.

B7 sites of Milos are listed as geotopes which can be sub-
divided into 133 types. The type density for the whole island is
0.9 types per square kilometres, a value which is nearly tenfold
higher than the value of the German hill countries.

86 of B7 sites can be combined in seven potential conserva-
tion areas, which have together 71.2 square kilometres, 47.4 per
cent of the island's area. The protection of these seven areas is
also important for nature conservation and for the promotion of
tourism. The seven areas are nearly free of mining activity,.

The creation of a geological nature park on Milos and Thera
may be an important step in the conservation of the European geo-
logical heritage.

The European Working Broup on Earth-Science Conservation is
looking for co-workers in Greece. The office is at the Rijksinsti-

:Qut voor Natuurbeheer, Postbus 46, 3956 ZR Leersum, The Nether-
ands .

e

=i o
u; ) Institute of Geology and Mineralogy, Chair of Applied Geology,

U"ivarsity Erlangen—-Nuremberg, SchloBgarten 5, W-8520 Erlangen,
G&rmany.
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INTRODUCTION

The island of Milos is well known for its deposits of
industrial minerals and its resources of geothermal energy. The
island was mapped by FYTIKAS (1977) in connection with the geo-
thermal sesearch. A summary on the last geothermal projects was
given by GARNISH et al. (1989). A description on the history of
the exploitation of the resources of Milos by the author is ion
print; a brief overview on bentonite was given by LOTTIG &
WIEDENBEIN (1990).

filos documents island arc volcanism par excellence. Soon
SONDER (192%) characterized Milos as that island, which holds the
key for understanding the South Aegean volcanism, much more so
thaa Thera famous for its eruptions and classical forms. MACK
(1977) compared the island of Milos with a geological museum.

But neither Milos nor Thera are listed on the first UNESCO
World Heritage List for geological sites given by COWIE (1990).

In June 1980 the First International Sympesium on the Con-
servation of our Geological Heritage took place at Digne-les-Bains,
france. The symposium was directed by the Eurcopean Working Group
on Earth-Science Conservation which has its office at the Institute
for Forestry and Mature Research in Leersum, The Netherlands.

AL this symposium more than 100 participants from more than
30 states all over the world discussed aims and methods of Earth-
Science Conservation. Greece was invited but absent, the author
reported on Earth-Science Conser ation in Germany (WIEDENBEIN
1991 b). The proceedings of the _ mposium will be published in the
near future. A brief report on the symposium was also given by the
auvthor (WIEODENBEIN 1991 c).

This paper should serve to introduce and to promote Earth-
Science Conserwvation in Greece using the island of Mmilos as an
example.

GEDTOPES AND THE PROTECTION OF GEOTOPES

Geotopes are places worthy of protection for Cheir geogenic
fittiogs. The protection and conservation of geotopes are an inte-
gral part of nature conservation. farth-Science Conservation is an
absolute necessity for science and education, see ANDERSON et al.
(1990) and BLACK & GONGGRIJIP (19380).

In the following a system of geotopes developed in Germany
for use in Germany should be applied to the island of Milos.

The introduced system of gectopes grades and indicates the
sites aaccording to their composition and origin. The advantage of
this system is to have the possibility te accumuvlate features in
different levels {see table 1). Only the accumulation of features
brings an approach to the facts. Please note that type-groups are
separated by an oblique line (/) and suffix-groups are separated
by a point from the type-groups. Suffix-groups indicate the grade
of naturalness, the kind of utilization. the regional importance
and the grade of protection and endangerment. The creation of more
and other groups adapted to specific conditions and questions is
possible and easy to practise.
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table 1: System of Geotopes. A German Approach,
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GEOTOPE S. STR.

-- Stratigraphical site

extraordinary sequences, type profiles 2tc.
-- Fossils (paleantological subjects)

extraordinary fossils and fossil associations
-— Minerals (mineralogical subjects)

extraordinary minerals, crystals and associations
~- Rocks (petrographical subjects)

extraordinary rocks and structures, contact areas, etc.
-~ Tectonical site

extracrdinary faults, folds, trenches, etc.
-— Volcanic site

extracrdinary craters, dikes, fumaroles, etc.
-— Impact site

generally large meteorites, shatter cones etc.
-— Pedeological site

extraocrdinary soil profiles and soil structures
-- Hydrogeclogical site

extraordinary springs, lakes, bogs, etc.

MORPHOLOGICAL GEOTOPES

-- Erosional form
extraerdinary gorges, arches, cliffs, etc.
-- Aggradational form
extraordinary dunes, walls, bars, etc.
—— Karst form
extraordinary caves, sinks, hums, etc.
-- Boulder (especially erratic blocks)
possible to combine with: —-— postglacial form
—— glacial or periglacial form
interglacial form
-— preglacial form
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TECHNICAL GEQTOPES

~-- Using marks {e. g. cartwheel marks)
—-— Mining subjects

—-— Quarrying subjects

-—- Engineering subjects

ECOLOGICAL GEOTOQPES

~= Primary habitat
-~ Secondary habitat

Suffix-group 1: Naturalness

n
a

q

~— natural site

—= artificial site
man-made site with no historical-cultural dimension

~ developed site: An old natural or man—-made sife, which was
developed by man- for his purposes. A developed site always
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Suffix-6roup 2: Utilization
t -— site useable for tourism and leisure activities
c —— & natural site useable as a historical-cultural site for

education, research and leisure activities

Suffix—-Group 3: Regional significance

I -— site of regional importance
11 -~ cite of national importance
III —— site of European importance

Suffix~Group 4: Preotection and endangerment

—— especially protected site (e. g. as a geological monument)
& -- protected site (e. g. as a part of a nature park)

: -- threatened site {e. g. by wvisitors)

't -~ strongly threatened site (e. g. by re-filling)

+ -— lost site

GEOTOPES OF MILOS

The geotopes of Milos were registered by the avthor between
1983 and 1986 in connection with the fieldwork for his thesis
(WIEDENBEIN 1988}). All types of geotopes given in the above system
except for type GI (Impact Sites), are represented at FWilos. A
total of 133 type counts in 87 sites were listed (see tables 2 and
3). With Milos covering an area of 150.56 square kilometres this
correspondends to a site density of 0.6 sites per sgkm or 0.9 type
counts per sgkm. These values are nearly tenfald higher than the
values of the German hill countries.

Table 2: Important Geotopes of Milos.
Listing of geotopes. their codes, names and coordinates.

0t TE.IIdL -~ Zephyris x 02.72 y
07 Es.1d Al Alyki x DO.60 ¥
03 MKZ/GH/EP.Tnc AL Louktra Alykis x 00.54 ¥
04 GV/GH.Int! AL Kanava x 00.10 vy
05 G6R.Ia AL Ag. Panteleimon x 00.10 ¥y
06 G¥.Int!! NW Adamas NE x —01.76 ¥y
07 TEfGH.I1d NW Loutra mMakrinow x -01.95 y
o2 TESGH.Id NW Loutra Lakkou x -02.15% vy
08 GS/GF.1In NW Adamas SW x —02.40 vy
10 GE.1In NW Towurla x =-02.68B ¥y
11 TE.Id NW Ag. Stolianis x —02.92 vy
12 TQ/GR/TEJEP.ILIdE! MW Sta Nychia x ~02.90 y
13 GVY/EP . IInt! NW Bombarda NE x —02.72 y
i4 GR/TQ.Tdc! NW Bombarda SW ¥ ~02.94 y
1% GV /GH.In NW Skinopi x -03.B5 y
16 TEITdL? NW Klima SE x —-04.14 vy
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YE.TIdt!
JIILde !
gv.IInct
Gv.IInct
GR.In
TE.Id
TE . Id
T™.1d
mea.Ing
KAA/EP.Lnt!
GV.In

Gv.In
TE.Id!
NE4.IInt!!

GF/GS/MEA/EP . I1In!!

6T.ITa!
GP.In!
6v.IInt
TE/ME4.ITT1dL!
JE.IdC

GR.IN
GR.IN
TE.Id
GR.InN
GR/ME2.IId!!

TQ/GR/MEA/EP.TIIdt

TR.Idc

TM.TIIdC
GH/TM . Id
GV.IIInt!

GR.Inc
GV/GH.IntT!
RA4/ME4 /EP . IncC
GV.IInt
MA3/ME4 . InNn
6V.Int

6S/GP.IIn
GP.In
6V/GR.IIn
GS.IIn

6P .Inc
TESGV/ES.IIdtL
ME4.In
EP/GH.IIN!
TE.1d
GV/EP.In
GS/GR.In
EP.ITIIn!
GR/TM.1d
GH.Idt
Maa,.In
TU.Id
ME3/EP.In
GR.In
EP/HE3.TIn

NW
N
NU
NW
NW
N
NW
NW
NW
NW
NW

NM
N M
NM
NM
NM
N
NM
NM
NM

EM
En
EM
EN
EM
EM
En
Em
EM
EM

SH
SM
SH
SH
SK
SH

EC
EC
EC
£C
g€C
£C
EC
EC
EC
EC
EC
EC
EC
EC
EC
EC
EC

=37 -

Klima HNW
Trypiti
Small Prof.
Plaka—-Kastro
Areti S
Areti N
Fourkouvouni 5
Fourkouwvouni N
Arkoudes
Plathiena
Trachilas

Iiias

Fyropotamos
mandirakia
Sarakiniko
Kaminia

ag. Eirini

Ag. Konstantinos
Glaronisia
Papafrangas
Ag.loannis

Cape Kastana N
Cape Kastana §
Kato Komia

Ag. Barabara
pgkaii
Demenagaki
Rhema
Thiorychia N
Thiorychia S
Ag. Theodori

Cape Spathi
Paliochori
Ag. Kyriaki E
Ag. Kyriaki W
Kalamos E
Kalamos

Tsigrado
Fireplaka
Lageudina
Boudari

Ag. Sosti

Loutra Provata
Mavra Gremna
Hivatholimni
Provatas
Panagias Vounali
Glifadga
Kalamios-Valley
orfanou

Ag. Marina
Rivari

Ag. Stulianos
Profitis Ilias N
Choendro Vouno

X X X X ®X X X X X X X X X X X X = X X X X X X %x X X X X X X

X X X X X X

X X X X ¥ X X X X X X X X X x X x X
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-04.25 y -01.80
-03.84 y -01.52
-04.32 y -01.36
-04.08 y —00.60
-04.78 y -00.98
-04.84 y -00.84
£05.02 y -00.27
-05.08 vy -00.04
-05.58 y 00.32
-04.95 y 00.40
-04.18 y 00.40
-03.68 y 00.80
-~02.02 y -00.20
~00.85 y -00.88
-00.03 y —-01.0%
01.27 y -01.24
01.93 y -00.05
01.92 y 00.82
03.02 y 00.22
04.04 y 00.54
06.26 y -01.84
06.24 y -01.95
05.90 y -03.10
06.18 y -03.02
06.44 y —03.50
06.46 y -04.40
06.60 y -05.63
06.75 y -06.24
06.86 y -06.36
05.40 y -05.R0
05.27 y -08.86
04.04 y -08.60
02.54 y -08.80
02.10 vy -08.45
02.27 y -09.40
02.08 y —09.45
-00.10 y —-09.75
-00.16 y -09.56
-00.48 y -09.28
-01.68 y —09.20
-01.74 y -09.04
-01.15 y -07.62
-00.90 y -06.15
-01.75 y -06.90
-02.44 y -DB.66
-03.45 y -09.18
-05.02 y —-10.38
-05.50 y -09.30
-05.10 y -07.32
-05.95 y -06.82
-05.80 y ~-05.34
-06.74 y -05.30
-07.64 y -07.40Q
-08.50 y —07.75
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7?2 GR.In £C
73 ME4Q/GS.IInct WC
74 EP/GV.IIn we
75 ME4.IInt WC
76 GR.Inc We
77 #B.Inc We
78 EP.In we
79 GF.In WC
80 GF.In wc
81 THM/GH/EP.IIG we
82 GM.Ia uc
83 MNEA/MAJ/EP.IInctt! W
84 GR.In W
85 GM/GR/TM/TQ/TE.ILIdt WC
86 GV.In uc
87 EP.IXIn WwC
*) AL = Alyki NW = NLi-H
SM = S—-Milos EC E-Ch
**) map: National Library of
Table 3: Important GeoCopes
System of geotopes,
code *) no
G6S
~GF/GS/MFA/EP.11In!! II 31
6S/GP.IIn 53
G5.IIn 56
6S/GF.1In 09
GS/GR.In 63
GF
GF/GS/MEA/EP.ITInt ! 31
-GS/GF.In I a9
GF.In 79
6F.In 80
G
GM/GR/TM/TQ/TE.IIIdt 8s
GM/TM.Id as
GM.Xa 82
GR
-GM/GR/TM/TQ/TE.IIId II B5
GR/ME2.IId!! 41
—TQ/GR/MEA/EP.IIIdEL I 42
-TQ/GR/TE/EP.IIIdE! I 12
-ME4/GS.IInckt I 73
-GV/BR.IIn I 5%
GR/TQ.Idc! 14

GR/TH.1d Wngiaki BIBAIOBAKN BeddpdorbensTurie Fédnotieton Neya sheet) o

-332-=

Katergo x —08.50 y -10.80 3
Kleftiko X -12.10 y -11.2g 3
Katsipardos X -12.00 y -09.4s ¥
Sykia x —13.20 y —09.24 §
Skoulas x -12.18 y -08.2s¢ g
Spasmata *x —12.10 y —-07.30
Vouno Brionys x —-10.30 y -06.70
Ag. Athanasios x —10.55 y -05.64 o
ammoudaraki Xx -11.70 y -05.55 %
Triades x -11.20 y -04.6¢6 |
Galana x —11.30 y -04.12 {
Agathia x -11.15 y -02.58
Kalogries » =11.10 y -01.6%
Vani x ~10.45 y -00.7s5
Cape Tourles Xx —10.16 y -00.04
Kalamarokavos x —-06.55 y —-02.8¢0
ilos NM = N-#Wilos EM = E-Milos
alakas WC = W-Chalakas

Greece Listing No 200/16 - 3 ~ 1982, i

i

of Milos. i

their codes and features.

NN
£EC
£C
NUW
EC

Kaminia (coastal sect.,
Tsigradoe (ccastal sect.,
Boudari (coastal section,
Adamas SW (ceast. sect.,
Glifada (coastal sect.,

Calabrian)
Pleistoc.)
Neogene)
Pleistoc.)

Pleistoc.)

NF
N
WC
WC

Kaminia {(Calabrian fauna)

Adamas SW (Calabrian fauna)

Ag. Athanasios (Calabrian fauna)
Ammoudaraki (trace foss., Calabr.)

WC
EM
WC

vani (Mn-assemblage, ramsdellite)
Thiorychia § (vitriol assemblage)
Balana (Pb-Cu-~assembl., anglesite)

WC
EN
£n
NW
We
EC
NW

Vani (Mn-mineralization)
Agkali (marine terrace,
Demenagaki (obsidian)
Sta Nychia {(obsidian)
Kleftiko (diatomite)
Lagoudina (silicated crater fill)
Bombarda SW (tuff, obsidian)

avi
¥
3

bentonite)
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,GS;ER'IH 1

6T
GT,IIal

av

GV.IIInt!

GVIEP'IInt!

gv/eR.1In

gv.IInctk

gv,IInct

gv.1IntC

gv.IInt

_TE/EV/ES.IIdt 1 ¢
—EP/GV.-IIN I
gY/6H.Int!

GV/EH.INL!

8V /EP.IN

gv/GH.In

gv.Int

av.In

Bv.In

6v.In

av.In!!

&P

+*6S5/6P.IIn E
8P.1Inc

8P.1In

GP.In!

&H
~THM/GHR/EP.T1d
=EP/GH.IIn!
~MK2 /6H/EP . Ine
“8V/GH.Int!
~6V/6H. Int!
SH.14¢t
~TE/GH. 1d
~TE/6H.14
“GV/8H. 1n 1

L13

»fiFfssfHE4{EP IITnt! II
MEq A/MAs/EP  T1Thct! !

485 . 1Inect

~IInt

o e O B T

- -

63
47
76
10
72
37
38
40
B4
70
21
05

32

46
13
55
20
19
34
590
58
74
04
48
62
15
52
86
28
27
08

53
57
a4
33

Bl
80
032
04
48
66
07
0B
15

31
83
?3

EC
SH
Wc
NW
EC
EM
EM
EM
We
EC
NW
AL

NM

EM
NW
EC
NW
NW
NM
SH
EC
WC
AL
SH
EC
NW
SH
WC
NM
NW
NG

EC
EC
£C
NHM

LC
EC
AL
aL
SH
EC
NW
NW
NW

N#
W
uc

Glifada (diatomite)

Cape Spathi (metamorph. basement)
Skoulas (boulder of obsidian)

Tourla (obsidian pebbles, alges)
Katerge (coastal section, tuff)

Cape Kastana N (rock of agate)

Cape Kastana S (pipe of jarosite)
fig. Barabara (coloured tuff boulder)
Kalogries {(convolut bedding, baryte)
Chondro Vouno {quartz wvein)

Areti S (Mn-mineralization)

Ag. Panteleimon (welded tuff)

Ag. Eirini (synsed. tectonics)

Ag. Theodori (wvolcanic crater field)
Bembarda NE (lagoon, fumarole)
tagoudina (silicated crater fill)}
Plaka-Kastro (andesitic dome)

Small Prof. Ilias {(andesitic dome)
Glaronisia (islets of wvolc. columns)
Ag. Kyriaki W (vole. wall, fumarocle)
Lovtra Provata (Venet. vapour bath)
Katsipardos (andesitic dome)

Kanava (beach with hot springs)
Paliochori (beach with hot springs)
Panagias Vounali {(rhyol. rock field)
Skinopi (rhyolitic dome)

Kalamos W (fumarole field)

Cape Tourlos (cliff, platy rhyolite)
Fyropotamos (velcanic contact)
Trachilas (crater wall)

Adamas NE (fumarole, well “BGamma 1")

Tsigrado (fossil soil, gastropods)
Ag. Sosti (Holoc. sect., artefacts)
Firoplaka (fossil soil, gastropods)
Ag. Konstantinos (socil, beach rock)

Triades (surrouanded spring)
Hivatholimni (fresh-water lake)
Loutra Alykis (cave with spring)
Kanava (beach with hot springs)
Paliochori (beach with hot springs)
Ag. Marina (suvrrounded spring)
Loutra Makrinou (tradit. bathroom)
Loutra Lakkou (tradit. bathroom)
Skinopil (warm spring)

Kaminia {(assembl. of abrasion forms)
Agathia (tafonis, used by man)
Kleftikeo (pict. cliffs and arches)
Sykia (marine collapse cave)
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-TQ/GR/MEA JEP.TIIIdL I 42 tEM Demenagaki (tafonis in rhyolite)

“TE/HEQ.IIIdt! I 35'NM Papafrangas (abrasion channeél) ‘
~GR/ME2_TId"! "t 't Y 41 EM- AgKali (marine terrace, artefacts)
-EP/ME3.TIn" o "I'71 €C Profitis Ylias S (rock wall) 2m !
~MA4/MEAFEP : Inc! I 49 -SM Ag. Kyriaki € (qully erosion) = -
ME3/EP.In o 69 EC Profltis Ilias N {smooth slope) :
~MA3/ME4 In " 1 5178M Kalamo¥ E {hill top w. Green Lahar)
MEA.Xhe & ‘25 HW Arkoudes (cliff, navigational asd)’
ME4., In ° ‘7 %7 B9 EC Mavra Gremna (pict. cliffs, arches):
HH » b 2 ety o - .= T o e )
-MEA/MAd /EP . IInct!! - T 83 WC Agathia (dunes) .

mAd/ME4/EPSINc’
MA4/EP.Int!
MA3/ME4.In

MAA.In Tt ' “. 67 EC RivaFi (lagoon)

MK
MK2 /GH/EP. Inc

MB &
HB.IncI' i .
TUu ! .
TU.1ld ’ :

™

TM.IIIdt
-GW/GR/TM/TQ/TELITIdE YL
Tm/GH/EP.X1d ’ :
-GH/TH.Id - .
-GR/TM.Ig 1
T#.Idc ° # R
TM.1d ’

TQ
TO/GR/MEAJER . I1Idt
TQ/GR/TE/EP.1TIdt!

—GM/GR/TH/TR/TE.TITdt - 1
—GR/TQ.1dc! I
TE

TE/MEA.T1Idt!
TE.ITId%!!
TEJGV/ES.TIdt: =~ ’
TE.IIdt!

TE.Xidt! - ' : :
TE.IIdE
~GM/GR/TM/TQ/TE.TITIdE - 1
~TQ/GR/TE/EP.ITIdL! I
TE/GH.Id '
TE/GH.IG '~ b =
TE.IdEt et
TE.Id

TE.Id

TE.TXd CEE W7 -
TE.Id <% s 0 oo

TE.I1d 2w ’

TE.TId!

TTY 49 SM Ag. 'Kyriaki E (slide masses, ceram’y

26
51

' 'OBFAlﬁLoutra“ﬁlﬁkis (solut. cave, $pring)?

77

68

44
' 85
!
45
© 65
‘43
24

12
12
85

“14q

35
i8

58 EC'Loutra Provatsa (Venet. wapour bath)

L & 3
17

o1’

© 85
N b
07
08
36/
11
39
61
" R3
f 22

o . - 29 NM :
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NW Plathiena (dunes)
SM Kalamos E (hill tTop w. Green Lahar)d

v i}

L= <A+ ¥)

WC Spasmata (rock fall)

Dt

EC Ag. Stulianos (cattle drinking site)

N

. s . 34
Em- Thiorychia N (sulphur mine &. plantj
WC Vani (historical manganese mine) Vi
WC Triades (historical ere mine) /
EM Thiorfchia S (historical adgit) Y
'E€ Orfanou (historical kaolin mine)' Vi
EW Rhema (historical millstone indus.)?
NW' Fourkouvouni N (historical ore miné)
- L. A " N
EM Demenagaki (prehistor. obsidian)
NW Sta Nychia (prehistor. cobsidian)
WC vani (historical manganese open pit)
NW Bombarda SW (Roman obsidian quarry)

MM Papafrangas (prehistoriec harbour)
NW Trypiti (Early Christian catacombs®

NW Klima SE (Early Christian celle):id
NW-Klimd NW (Boat caves of Ffishermen)!
——Zephyria (geothermic well “Nilod' 1%
WE Vani (bridge in Roman style)’ .. 1V
"MW Sta Nychia  (tafoni shelter) rved s
Wl Loutra Makrinou (tradit. bathrbéhﬂf
KW Loutra Lakkou (tradit. bathroom'?’
NM Ag.foanni%s (Roman catacomb)” el
NW Ag. Stulianis (Roman ? catacombd)
EM Kato Komia {cattle caves of farmel
EC Preovatas {cattle caves of Tajmets)
NW ‘Fourkouvouni S (boat caves® Fich®
NW-Areti M- (boat caves of f1shermed)

mandrakis {(boat caves of fisher

=3



~375-

E:_IIIn 87 WC Kalamarokavos (rock hab., dark wvip.)

LITIn! 64 EC Kalamios—-V. {red vipers, red soils)
’TQfGR/HEﬂlfp.IIIdt IT 42 €M Demenagakl (rock habitat of vipers)
_TQ/6R/TE/EP . TIIdC! II 12 NW Sta Nychia (end. gastropods, vipers)
'GF/GSIHE4/EP.IIln!! IT 31 NM Kaminia (s¢il with rare archids)
_TH/GH}EP.IId ITI 81 WC Triades (habitat of wvipers)

IGV.IIn 74 WC Katsipardos {(predators)
EP/HE3-II“ 71 EC Profitis Ilias S (predators)

gH.IIn! 60 EC Hivatholimni (fresh-water lake)

_”54/Hn4IEP.IInct!! I 83 WC Agathia (vegetation of dunes)
_gV/EP-IInt! I 13 NW Bombarda NE (lagoon, fumarole)
_HA4/EP.INT! I 26 NW Plathiena (vegetation of dunes)
_MAA/MEA/EP . Inc I 49 SH Ag. Kyriaki € (ferns)

_MK2/GH/EP.Inc I 03 AL toutra Alykis (bats)

_gM/EP-In I 62 EC Panagias Vounali (chasmophytes)
_ME3/EP.IN I 69 EC Prof. Ilias K (vegetation of scree)
gp.In 78 WC Veuno Brionys (wet rock wall, ferns)

€S
-15 58 TE/GV/ES.IIdL I 58 €EC Loutra Provata (bats)
€s.1d 02 AL Alyki (saltworks with salt marsh}

*) Hyphen at the beginning (-) marks repeated listing of sites.
Repeated sites are supplemented by their new categories of
importance set before the running number.

The regional importance of sites is subdivided inteo three
categories: Regional (I), Nationmal = Greek (II) and European (IXI1).
gsites of European importance are unique for Europe, while the sites
vf national importance are only unique for Greece. Within the type-
groups of table 3 the sites are listed in order of decreasing
value. The standard is given by the number of types per site and by
the category of regional importance and the other added suffixes,
especially of naturalness and utilization.

As to the protection of sites or plans- for protecticon by the
Greek authorities no statements can be given. fAs a foreigner the
author has no insight here. But the extent of endangerment is ob-
vious. On Milos, especially in its western part, the degree of
threat is not wvery high. 8ut this can quickly change due to new
developments in mining or tourism. Some sites are already suffering
from the growing number of visitors. At some other sites mining,
re-filling or waste disposal pose an immediate threat.

GEOTOPE PROTECTION FOR MILOS

Sometime or other, the use of geothermal energy will bring

""'ng and progress to Milos. An Industrial park with Milos as its
~ f®ntre js a concrete vision of land-use planners (e. g. KOMNINIDIS
- 1985). But, first of all mining and tourism are a guarantee for
Progperity. conflicts conanected with exploitation are known and
oreseeable. But, resource management carried out with the necessa-
ry *°Peaight ie the most important prerequisite for the development
f niloe, The praotection and development of natural resources use-
le for the promotion of tourism can be helpful against the con-

Plidation of economic mono-structures like a succession of mining
“Perations.
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helpful in promoting tourism, however not mass tourism, but the
individual tourism of high guality, which is not subject te the
seasons. In Germany research institutes for tourism prognosticate
an increasing polarisation between longer oversea and shorter in- 1
land helidays. The classical heoliday countries around the Medi-
terranean Sea will lose rapidly in significance. The reasons for
this are, among other things, increasing pollution and damage to
landscape.

The conservation of geotopes must be a part of an integra-
ted rescurce management. Also, the protection and conservation of
geotopes is the fundament for geosciences and education. It 1Is a
task for the Eurcpean Community to discern and to protect the siteg
of European importance and to provide financial support.

The Aegean reqgion is a classical region of geoscientific
research in Europe and in the world. Not only have the volcanism
and the resources of geothermal energy and industrial minerals beep
subjects of research. 0On Milos recent research also qoes into the
archaeology of exploitation (RENFREW & WAGSTAFF 1982), especially
the prehistoric obsidian deposits (KRONABEL 1989), the wvolecanic
oere mineraliration (LIAKOPOULOS 198B7) or into its endemic herpeto- |
fauna (WIEDENBEIN 1988, 1991 a). Milos, is from a geological point |
of wview, unique in certain respects. |

Figure 1 shows the distribution of listed geotopes on the
island. It is possible to combine 86 sites in 7 areas with a type
density greater/fequal than 1.0 types per square kilometre. The

sl Tre—,

share of these 7 areas to the island area is 47.4 per cent (see
table 4).

region area area sites sites site *) <Lypes types tType *)
code sqkm p. ¢. number p. c. density number p. ¢. density
AL 1.0 0.7 4 4.6 4.0 7 5«3 7.0
NW 4.3 2.9 22 25.3 5.1 32 24.1 7.4
NM 5.9 3.9 9 10.3 1.5 13 9.8 2.2
EM 3.4 2.3 10 11.5 2.9 15 11.3 4.4
SH 2.5 1.7 6 6.9 2.4 10 7.5 4.0 |
EC 29.4 19.6 20 23.0 0.7 30 22.6 1.0
We 4.7 16.4 15 17.2 0.6 25 18.8 1.0
total 71,2 47.4 a6 98.9 1.2 132 99.4 1.9
Milos 150.6 100.0 87 100.0 0.6 133 100.0 0.9

*) number of sites or types per square kilometre

T F i
-

Table 4: Geotopes of Milos. Statistics: Physical conditions.

R S

These seven areas are nearly free of mining activities.
Also, these seven areas are most important for nature conservatiofs
especially for the conservation of the endemic species. The pro-
posal given here is to combine these seven areas into a geologlC°; o
nature park, Y

Another feature of Milos which can be shown in such a park
is the mass of historical engineering monuments connected with thE S
extraction and processing of minerals and with the traditional “f?
of hot water and vapour. : ’)

Table 5 shows the share of type groups for the geotopes 9
Milos. The close framework of different geotope types in a small™ s
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sized area also give reasons for the necessity of Earth-Science
Conservation at Milos. :
Europe needs geclogcial nature parks to protect and to con-
serve its geological heritage. First examples like the Reserve ;
Geologique de Haute Provence in France show the way of realization,
The islands of Miles and Thera are most suitable to demonstrate ap
to document the forms of island arc volcanism in Europe. Because g
its historicel-cultural dimension they are unique in the world.

Wilos and Thera also document the cradle of European civilization, | .ot
There is no other place in Europe which would be better for the
creation of such a park. FY’
6Al
type listing listing type share share share share share
group number p. ¢. deasity n c +d II + IIX t { + & xol
G 64 48.1 0.4 33.8 13.5 11.3 12.0 11..3
M 21 15.8 0.1 18- 5 8.3 3.8 6.0 §.3 KR
T 29 21.8B 6.2 0.0 21.8 8.3 10.5 6.0
3 19 14._3 0.1 10.5 6.0 6.7 4.5 §.2
LI
total 133 100.0 0.9 57.8 49.6 30.1 33.0 27 .8
LU
Table 5: Geotopes of Milos. Statistics: Systematical conditions,
mA
GEQTOPE PROTECTION FOR GREECE
RE!
John COWIE, Chairman of the International Commiesion on S0
Stratigraphy, was asked by UNESCO to start a compilation of geolo
gical sites for consideration as World Heritage Sites. In 1989 ang WI
1990 first provisional indicative lists were given, which include
80 sites all over the world (COWIE 1990). In these lists two Gree o
sites were named:
Lesbos Island Petrified Forest (Mo 1) and Pikermi (No 8). -
There can be no doubt a2beout the importance of these twe
sites. But there are any more sites in 6reece of similar impor-
tance. They include the landforms of Meteora, Petralona Cave, the -
ancient mines and quarries of Laurion and Thassos, the ilvaite ti” %
43

of Serifos and the gorge of Samara on Crete. {
But, for concepts of Earth-Science Conservation, especlﬂ1§
in Europe and Greece, Milos and FThera must play an important parts
The European Weorking Group on Earth-Science Conservation
would welcome co-workers in Greece. The office is at the Rijks-
instituut voor Natuurbeheer, Postbus 46, 3956 ZR Leersum, The :
Netherlands. For more informations you can also contact the auth
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