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1. ITIPOAOI'OX

H etiola €kBeon tou Tunpatog Mewloyikng Emioko-
mnong £ylve TMAéov BEoPOC Kal TOUTOXPOVA AMOTEAEL
Séopeuon yla To TPOCWTILKO Tou TUAUOTOG aAAd Kol
yla LEVO TIPOOWTILKA, YLOL TTApOoUciacn Tou €pyou Tou
TuUoTog, ONwE auto Kabopiletal Kal anoppeet and
TG OPUOSLOTNTEG TOU, EKMTANPWVOVTAC TOV POAO Kol
TNV AMOOTOAN TOU, CUVETEG OTN CUVEXN TPOooTABsLa
yla mopoywyn €pyou UPNANRG moLoTNTAG KOl EMLOTN-

LOVLKAG 0pTLOTNTOG.

H ékBeon ywa to 2008 mMopouclalel ta YEWAOYLKA
TMenpayuéva mou ulomowdnkav péoca otov Xpovo
TIOU TIEPAOE KOl £XEL OKOTIO VO EVNUEPWOEL YL TIC
gpyaoieg mMou éywvav, To €PEUVNTIKA TIPOYPAUUITA
Tou oxedlaotnKav Kol ekmovAdnkayv, Kabwe Kal TLg
UTNPECIEC Kal yvwHateloelg mou 6066nkav otov

SNUOOLO Kal LOLWTLKO TOHEQL.

Ol appodLoTNTEC TOU TUAMATOC KAAUTTTOUV £€va upl
daopa Bepdtwy kat Spaoctnplotntwy. Ot TPeLg Pact-
KEC Bepatikég evotnteg, Ydatikol Mopol — Opuktol
Mopotl — Aopnpévo MeptBdaAAov, amoteholyv Tov dfova
TwV €pyaclwyv tou TuAupato¢ omou Siatibetal to
LEYAAUTEPO TTOOOOTO TWV AVOPWILVWY KOL OLKOVOUL-
KwV TIOpwV. O eVIOTLOUOG UTIOYELWY USpOdOPEWV Kal
N LKOWVOTIOLNON TIOLOTIKA KAl TTOGOTIKA TWV OVAYyKWV
NG ouyxpovng Kowwviag, n e€acdaiion KataAANAwv
KOl KOAAC TIOLOTNTOG OPUKTWV TIOPWV YLol TIPWTEC
UAec otn Blopnxavio Kot KUplwg oTov KOTOLOKEUOLOTL-
KO KOl OWKOSOUIKO TOpEQ, KaBwG Kol n BepeAiwon
evog  aodarolg Aounpévou NeplBaAiovtog o€ ouv-
SUAOUO E TN YyVWon TwV YEWKWVSUVWY Kal TNV eKTi-
HNonN TNG EMLKIVOUVOTNTAG TOUG €lval oL mpwTtapyLkotl

TOMELG TWV EPyACLWV TOU TUAUOTOG.

1. PREFACE

The annual report of the Geological Survey
Department constitutes a commitment for its
staff but also for me personally. It presents our
work and activities as defined and derived from
our duties and responsibilities. Our Department
achieves its role and mission, consistent with its
ongoing effort for production, with work of high

quality and scientific completeness.

The 2008 report presents the geological
happenings that were implemented last year and
aims to present the work that was conducted, the
research programs that were planned and
completed, as well as the services and expert
advice that were provided to the public and the

private sector.

The duties and responsibilities of the Department
cover a wide spectrum of activities. The three
main thematic units, Water Resources — Mineral
Resources — Urban Environment, constitute the
backbone of the Department’s work, where the
largest part of its human and economic resources
is made available. The primary fields of the
Department’s work include the detection of a
quifers and the satisfaction of the modern
society’s needs in terms of quality and quantity,
the guarantee of suitable, good quality mineral
resources for raw material in the construction and
building industry, as well as the foundation of a
safe Urban Environment in combination with the
knowledge of geohazards and the evaluation of its

vulnerability.
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OL KAMOTLKEG METABOAEG, e KUPLOL XOPAKTNPLOTIKA
TIC TIOPOATETUPEVEG KOl OUXVA ETTOVOAAUPBAVOUEVEG
avouPBpleg kal TG Enpaoieg, TMPOKAAOUV OPVNTIKEG
EMUTTWOELG OTA UTIOYELA VEPA aAAA KoL 0To pUOLKO
nieptBaAAov omou o kivduvog tng anepnuwong / gpn-

pormoinong sivat mAéov opatodg yLo ToV TOTO O,

MapalnAa, o ouvexng kivéuvog plmavong Kot
MOAUVONG TWV VEPWY, TNG UTtoBaBduLoNG Tou PuoLkol
neplparloviog amd PUOIKEG Kol avBpwIoyevelg
attieg, N HElwWoN TwV AMOBEUATWY OPUKTWV TIOPWVY
emBalouv tnv aslpopo Siaxeiplon pe peboddoug

dALKEC TIpOG TO TtepLBAAAOV.

EKTILW OTL To TUAUMA HOC OVTOMOKPIveETOL UE EMA-
PKELD, EMAYYEAUATIONO KOl OTTOTEAECUATIKOTNTA
OTOV POAO KOl TNV ATOCTOAN TIOU aveAABE £VavTL TOU
KPATOUC KOlL TOU TTOALTN Kal LeBOSEVEL TNV AVTIUETW-
TON TWV TIPOKANOEWV HE TOV OXESLAOMO Kal TNV
edpappoyn opBoAOYIKAG OTPATNYLKAG ota Aaiola TG

aslpoplag kol tng mpootaciog tou neptBaiiovroc.

Climatic changes, with prolonged and repeating
drought years, deplete groundwater resources
and the natural environment making the risk for

desertification an evident hazard.

In parallel, ongoing water pollution and contami-
nation hazard, depletion of the natural
environment due to natural and anthropogenic
causes and the reduction of mineral reserves
necessitate the sustainable management with

environmentally friendly methods.

It is my appreciation that our Department fulfills
sufficiently, professionally and effectively its role
and mission that it has undertaken for the state
and its citizens. The Department methodizes the
confrontation of challenges by planning and
applying rational strategy within the framework
of sustainability and protection of the

environment.

Ap EAévn Mewpylou-Moploow
AleuBuvtpla

Dr Eleni Georgiou-Morisseau
Director
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2. H AITIOXTOAH KAI OI

APAXTHPIOTHTEX TOY TMHMATOX

To TuRua Fewloyikng Emokonnong, tou Ymoupyei-
ou lewpyiag, Quotkwv MNopwv Kat MeptBariovtog
elval o TeXVIKOG CUUBOUAOC TOU KPATOUG VLA TA YEW-
Aoylka B€pata, eKTOG amo Toug YSpoyovavOpaKkec.

AmootoAr] Tou TUAMOTOG €lval O €VTOTIOMOG Kol
TPOOTACLA TWV UTIOYELWV VEPWY, O EVTOTILOUOC KOl
QVATTUEN TWV OPUKTWY TOPWV KAl N TPooTacio Tou
dopnuévou meplBaAAovtog amo  yewkwSuvouc.
MapdAAnAa, TPOAYEL TN YEWAOYLKA £pEUvVO HECW
ETILOTNMOVIKWY TIPOYPAUMATWY OE ouvepyooia HE
EVTOTILAL Kol €€va AKadnUaikd KoL EPEUVATIKA
Wpoupata. Wnha oTig mPOoTEPALOTNTEG TOU TUAMOTOG
LEPOPXOUVTOL ETIIONG OL UTIOXPEWOELC TIOU QTIOPPE-
ouv amnod tnv Eupwnaikn Evwon ota Bépata tne ap-
podlotnTag Tou.

Mpo¢ ekMApwon TnNg omMootoAng Tou, To TUAUA
eKTeAEL TIG TILO KATW KUPLEC SpOOTNPLOTNTEC:

. £peuva, TapoakoAouOnon kol mpootacia
TWV umoyeiwv udatwv,

. £€pEUVA ylO EVTOTILOMO, afloAdynon Kal
aélomoinon TwV OpUKTWV MOPWV,

. VEWTEXVIKEG HEAETEG / £peuveg yla TN
Bepeliwon avomtuélakwy KOTAOKEUAOTL-
KWV £pyWwV TOU KPATOUG,

o HMEAETN TwV YeEWKWVOUVWV LE OTOXO ThV
£\0{LOTOMOLNON TWV CUVETIELWYV TOUG,

. LEAETN TNC OELOUIKOTNTOC TOU KUTIPLAKOU
XWwpou Kol ouuPoAr; otov oxeSlacuod
OVTLOELOULKWY KOTOOKEU WV,

. HEAETN TNC YEWAOYIKAC SoUNC Kal eEEALEN
TOU KUTtpLaKoU XWpou,

. avantuén Tou Topéd TEPLBAANOVIIKAG
vewloylag pe €udaon ota yewxnuikd
otolxela Twv €Sadwv KOl UTOYELWV
VEPWVY,

. edappoyn g mMAnpodopikig kaL xpion
£L6IKWV AOYLOULKWYV TIPOYPAUUATWY,

. ekbOOEL  YEWAOYLKWV
ekOEoswv / peletwv.

XOPTWV Kol

2. THE MISSION AND ACTIVITIES
OF THE DEPARTMENT

The Geological Survey Department of the Ministry
of Agriculture, Natural Resources and the
Environment is the state’s technical advisor on
geological matters, except for hydrocarbons.

The mission of the Department is the detection and
protection of groundwater, the detection and
development of mineral resources and the
protection of the urban environment from
geohazards. In parallel, it promotes geological
research through scientific programs in collabora-
tion with local and foreign academic and research
institutions. High in the Department’s priorities are
also its obligations derived from the European
Union relating to issues of its competency.

Fulfilling its mission, the Department carries out
the following main activities:

° research, monitoring and protection of
groundwater resources;

. research for detection, evaluation and
development of mineral resources;

o geotechnical investigations for foundations
of state construction projects;

o study of geohazards aiming at the minimi-
sation of their effects;

o study of the seismicity of the Cyprus region
and contribution to the design of
earthquake-resistant structures;

o study of the geological structure and
evolution of the Cyprus region;

o development of the environmental geology
section with emphasis on soil and ground-
water geochemical elements;

° information technology application and
usage of specialised software;

o publication of geological maps and reports /
studies.

Etjoro Exbeon 2008 - Annual Report 2008 7



JTO)X0G¢ Tou Tunuartog ival n avaBaduion tou
pOAOU TOU UE:

o N BeAtlotonoinon Twv UNNPECLWY Kal
mAnpodoplwv mou mpoodépel To TUAUA
TO00 Ot oUVEPYALOUEVEG SNUOCLEG UTIN-
PECLEG OO0 Kl OTOV LOLWTLKO TOUEQ,

. KoAUTepn efumnpétnon Kal svnuépwaon
TOU TOALTN TIOU ETITUYXAVETAL HECQ QTIO
™ otadiakn avaBaduion tng molotnTag
TWV UTINPEGLWY TIOU TIPOoohEPOVTAL,

. npoodopd UTNPECLWY UYPNANG TToLOTNTAC
mou PBaociletal otnv eEelSIKEVUEVN yvwon
mou Ba mMpoéABeL péoa amnd Tnv evioxuon
™G €peuvag Kal Tn SlEUpUVON TWV EPEU-
VNTLIKWV TIPOYPAUUATWY O VEOUC TOUELS,

o €peuva POOLOUEVN OE TIPWTOTMOPLOKEG
16ée¢ mou va odnyel o Kawotouieg pe
NV MPAKTIKA edappoyrn Twv omoiwv Ba
60000V véeg mpooeyyiloelg otnv emiluon
nipoBAnuaTwv Kat Tt dlaxeipion Oepdatwy
ota MAaioLa TNG VOITTUELOKNAG KAl KOWW-
VIKAG eunueplag.

Ytov 61ebvn xwpo, to TuAua npowBel Tn cuvepyaaoi-
0. OTOV TOMEQ TNG £PEUVAC HE OUOAOYEG UTINPETIEC,
TIAVETILOTH LA, EPEUVNTIKA KEVTPA KOL OPYAVLOMOUG,
KUpilwe NG Eupwnaikng Evwong kat Twv H.M.A. Még-
00l AT TOL EPEVUVNTIKA TIPOYPAUUATO TO TUAUA ETTL-
SLWKEL TNV AVATTuEn tng TeExvoyvwoiag Kol Thv eloa-
ywyn olyxpovng texvohoyiag.

The Department aims to upgrade its role with:

o optimisation of the services and informa-
tion that the Department offers to
collaborating public services and to the pri-
vate sector;

. better service and advice to the citizens,
achieved through gradual upgrading of the
quality of the offered services;

o offer of high-quality service based on
specialised knowledge that will be derived
from research advancement and widening
of research programs in new areas;

o research based on pioneer ideas that will
lead to innovations; the application of such
innovations will lead to new approaches to
problem-solution and management of
issues in the framework of social
development and prosperity.

On an international scale, the Department pro-
motes the collaboration in research with similar
agencies, universities, research centres and organi-
sations, mainly of the European Union and the
USA. The Department, through research programs,
seeks the development of knowledge and the in-
troduction of modern technologies.

2Zrippioromo ano tyy nuepioa «lazpiky I'swioyiar, 12 Defpovapiov 2008
Snapshot from the “Medical Geology” seminar, 12 February 2008
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3. HAOMH TOY TMHMATOX

To Tunua lewAoylkng Emiokémnong, Pe Pacn Tig
npoavadepBeioeg  SpaoctnplOTNTEC  TOUu, NTAV
Slolkntikad SlapBpwpévo Katd to TEAOg Tou 2008
oTou¢ €€n¢ kKAadouc (N Toueig):

¢ Mevikng Fewloylag, Xaptoypoadiag Kot Twy
Juotnudtwy Newypadikwv NMAnpodopLwvy,

¢ YSpoyewAoyiag,

™¢ Owkovopkng Nrewoylag,

™M¢ Mnyxavikng (n Texvikng) Newloyiag,
™¢ Fewduolkig Kat Zetopoloylag Kat

Twv AlaTtproswv.

Ot kAadol autol umootnpilovtal, avaloya HE TIC
£PYAOLEC TOUG, OO YewTPUTIAVO (KPOUOTLKA, TIEPL-
oTpodlkd Kal odpupoyswipvmava), xnueio yU
avaluoelg  vepoUu kot  £badwv, EpyactnpLo
VEWTEXVIKWY OOKLUWY, Ouvepyeio SOKLUOOTIKWY
avtAnoswv, oxedlaotnplo, BLBALOBAKN Kol KEVIPLKO
Juotnua Tlewypadwwv MAnpodopwv (X.F.N.). H
umootnpn tou TUAUOTOG CUUTTANPWVETAL HE TO
S10LKNTIKO apyeio, TN ypoppateia Kol To AoyLloThpLo
Tou.

H opydvwon tou T.I.E. katd to 2008 ¢aivetal oto
TUO KATW SLAYpapaL.

3. THE STRUCTURE OF THE
DEPARTMENT

Based on all the activities mentioned earlier, the

Geological Survey Department was in 2008
structured administratively in the following
sections:

General Geology, Cartography and

Geographical Information Systems,
Hydrogeology,

Economic Geology,

Engineering Geology,

Geophysics and Seismology,

Drilling.

These sections are supported, depending on their
work, by drilling rigs (percussion, rotary and core /
auger), a chemical laboratory for water and soil
analyses, a geotechnical laboratory, a water
pumping crew, drafting services, a library and a
central Geographical Information System. The work
of the department is also assisted by the registry,
the secretariat and the accounts office.

The structure of the department during 2008 is
shown in the following chart.

AIEYOYNTHZ
DIRECTOR

v

\4

Mpappareia / Apxeio -
BiBA106Rkn

Secretary/Registry -

Mpwrog MewAoyikég
AgiToupyog

Chief Geological

NoyioTipio

Accounts Office

v v v

v v v v

KA&Sog Mevikig KAGSog KAédog KAédog KAGSog KAédog Xnueio

FewAoyiag, YdpoyeswAoyiag OIKOVOUIKNAG Mnxavikig Few@uoikng - AlaTpiogwv

XapToypagiog Kai FewAoyiag FewAoyiag ZeiopoAoyiag
z.r.n
Chemical

General Geology, Hydrogeology Economic Engineering- Geophysical - Drilling

Cartography Section Geology Geology Seismological- Section
and G.1.S. Section Section Section Section
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OAOKANPO TO MPOCWTIKO Tou TUAUATog aplBuolos
KOTA To TéEAo¢ Tou 2008 119 cuvoAika npdowra. Ar’
ouTa, oL 22 tav npooovtouxol Asttoupyol (21 yew-
AOyol kat 1 Ynukog), ot 42 KaAd KaATapTLopEVOL
texvikol Sladpopwv sldkotTwy, oL 46 TEXVIKO /
UTLOOTNPLKTIKO TIPOOWTILKO KOl OL 9 YPOUUATELAKO /
AOYLOTIKO TIPOCWTTLKO.

O mpoimoloylwopog tou Tunuato¢ yia to 2008
avepyotav oe €6.563.682. Amnd 10 MOCO AUTO, TO
omoio mpoépxetal € oAoKANpou amd TOV KPATIKO
npoUmnoloylopo, damavnOnkav €4.711.795 yla TIG
TOKTLKEG QVAYKEG TOU Tunpartog kot €1.417.980 yia
T avantuélokd Tou ipoypapaTa.

4. TO OPAMA TOY TMHMATOX

To 6papa tou TuRuatog eival n kata&iwaor Tou oTov
EUPWTAIKO XWPO OE OXEON HE TA YEWAOYLKA
Spwpeva, omou Ba pmopel mMAéov va Sltadpapatilel
ONUAVTIKO pOA0o otn Slapopdwon TOALTLKWY KoL va
ekppalel apBpwpévo Adyo ota kévtpa ANPNng
onmopACEWV 08 EUPWAIKO eMtinedo.

Mo TNV eMiTEVEN TOU OPAUATOC TOU TIOU SLAXPOVIKA
Ba oAokAnpwvetal pe tnVv emnitevén twv Bpaxumpo-

Beopwv Kol HAKpOTPpOBECcHWY  OTOXWV  TOu,
Xpelaletal:
o OVATITUEN  ETILOTNUOVIKWY GUVEPYOCLWV

HE opoAoyeg umtnpeoieg tng E.E.,

o peyohUtepn / avaBabulopévn kat evepyd
OUUUETOXN OTLG EPYAOIEC KAl AMOPACELG
ToUu opyaviopoU EuroGeoSurveys ( ZUvoe-

ouo¢ Evpwrnaikwyv Mewloylikwyv  Ymnpe-
owwv),
o TIANPEOTEPN OTEAEXWON TOU TUAUATOC Kall

OUVEXN EMLUOPIWON TOU TIPOCWTILKOU,

o npounBsla / avavéwon HE oUyxpovn
texvoloyia egpyaotnplakol Kol epyotall-
akoU g€omALopOoU,

o 61aBeon peyalltepwv  KovSUALWV yla
£€peuva.

4. TENIKEX APAXTHPIOTHTEX

To Tunua Fewloyikng Emiokdémnong slval amd to
2005 TOKTIKO MEAOCG KOL HETEXEL OTLG EPYAOCLEC TOU

10 Tuiuo I'swiroyixns Emoxonnons - Geological Survey Department

By the end of 2008, the Department employed in
total 119 persons: 22 professional scientists (21
geoscientists and 1 chemist), 42 well-qualified
technical assistants of various specialisations, 46
employees as supportive personnel and 9
secretarial — accounting employees.

The amount of €6.563.682 was the
Department’s budget for 2008, derived entirely
from the state budget. The amount of €4.711.795
covered current expenditures, while €1.417.980
was spent on research and development.

4. THE VISION OF THE
DEPARTMENT

The mission of the Department is the
acknowledgment in the geoscientific region of
Europe in relation to geological happenings,
where it will then play an important role in the
drafting of  policies and be able to give voice to
the decision-making centres on a European level.

For the achievement of its mission that will
diachronically be accomplished with the
achievement of its short- and long-term aims, there
is a need for:

o development of scientific collaborations
with similar organisations of the EU;

o greater / upgraded and active participation
in the activities of the EuroGeoSurveys;

. staffing of the Department and continuous
further education and training of its staff;

o provision / updating of laboratory and field
equipment with modern technologies;

o availability of more funds for research.

5. GENERAL ACTIVITIES

Since 2005 the Cyprus Geological Survey is a full
member of EuroGeoSurveys (previously known as



opyaviopoU EuroGeoSurveys (mpwnv FOREGS), mou
e6peveL otn FaAAia (OpAedvn) Kot AVILTPOCWTEVEL
oxebov OAeg TG FewAoyIKEG YINpeoleg TwWV KpoTwV
¢ Eupwrnng. Metafy 8 kat 11 OktwPpiou ToOU
2008 o AleuBuvtig Tou TUAUOTOG EKMIPOCWIINCE TO
Tunua otig epyaocieg tng oxetkng Eapivng Mevikng
JUokePnc, mou éAafe xwpa otn Pwun.

ErumAéov, To TUAPA ouvéxloe va Slatnpel ToAU
otevéG emad€EC KOl OUVEPYAOLIEG HE EVIOTLOUC
ETLOTNHOVIKOUG KoL emtayyeApatikolg dopeic, onwe
glval to Emotnuovikd Texvikd EmipeAntrplo
Kompou (ETEK) kal oL opyavwuévol cUvEeapOoL TwY
TIOALTIKWV  HUNXOVIKWY, OPXLTEKTOVWY, YEWAOYWV,
HETAAAELOAOYWV KATL.

Emiong, to TuAua MewAoylkng Emokomnnong ouvep-
yaoOnke TOAU OTEVA KOl TOPAYWYLKA HE AAAEG
umnpeoieg (Kuplwg TEXVIKEC) Tou Snuociou, OMwWE
elvat to Tunua Avamtuéewg YSdatwv, to TuAua
Anpooiwv Epywv, to Tunuo MoAseodouiog kat
Ownoewg, n Ynnpeoia NeptBariovtog, n Ynnpeoia
MetaAAeiwv kalt to levikd Xnuelo tou Kpatoug.
Avaloya 6€ CUUUETEXEL KOL O HEYAAO aplOUd TeXVL-
KWV ETMLTPOTIWY, OL EPYOOCIEC TwV Omolwv £xouv
oxéon ue ta Ogpata Kot TG euBUvVeg Tou TUAUOTOG.

210 61eBvr| Topéa, to Tunpa e€akolouBel va cuvep-
YA{eTOL UE TIAVETILOTA LA KOL EPEVVNTIKA KEVTPA TOU
e€wTepPKOU, oOpOAoyeG €BVIKEG UTMnpeoieg Twv
kpatwv peAwv tng E.E., twv H.M.A. kal tou lopanA,
10 Eupw-Meooyelakd Zelopoloylko Kévipo (EMSC)
oto ItpacBoupyo tn¢ FaAAiag, to EBvikd Aotepo-
okomeio ABnvwv, to MNew-EpguvnTiko lvetitouto tou
Podsdam tng Fepuaviag, to Npoypappo «Meiwaon
TWV OMWAELWY MO OEWOUOUC oTnV  AVATOAIKN
Meooyelo» (R.E.L.E.M.R.) kot tOo MpoOypoppc TOU
O.H.E. ywa tnv «Amayopeuon Twv [upnvikwv
Aokipwvy (C.T.B.T.0.), mou &ebpeviel otn Blévvn.
Emiong, ouveyilel tn ouppetoxn tou (amd to 2006)
oto SLebveg mpoypappa «Terrafirma» tou Evpwnai-
ko0 OpyaviopoU yla To AldoTnpa, TOU OKOTEL
Baolkd otnv mapakoAouBnon Twv ULKPOUETAKLVI-
OEWV OTNV eMLPAVEL TNG YNG LE TN Xpron dopudo-
plKoU pavtap.

Eniong, o AteuBuvTic Tou TUAMATOC POESPEVEL TNG
ouotaBeicag evtog tou 2007 EBvVIKAG Emutpomng
KUmpou yla mpowBnon twv dpactnplotTwV Tou
TIOYKOOULOU Tipoypappatog «Alebvec Etog MAavn-
g M (2007 — 2009)» (L.Y.P.E.), mou &nuoupyriOnke
ano Kowou petatl tng OYNEZIKO kat tng AleBvolg
Evwong twv TewAoyikwv Emotnuwyv (1.U.G.S.) kat
okomel Baotkd otn cuvSpour OAWV TWV YEWAOYWV
OAWV TWV XWPWV OTNV TpooTacia Tou TayKOGULOoU
nepLBAaAAovTog Kal Stacwaon tou mAavAtn I'n amo TG
ouveEXwWG aUEaVOUEVEC aTENEG Kol KvdUvVoUC, Tou
TPoEpYovTal Tooo amd ¢uaolkd aitia, oo Kal and

FOREGS) and participates in its activities.
EuroGeoSurveys is based in Orleans, France and
represents almost all the European state geological
surveys. Between 8 and 11 October 2008, the
director represented the Survey in the Annual
General Meeting of EuroGeoSurveys, which took
place in Rome.

Furthermore, the Survey continued to have close
contacts and cooperation with local scientific and
professional bodies, like the Cyprus Technical
Chamber (ETEK) and the professional societies of
civil engineers, architects, geologists, mining
engineers etc.

The Cyprus Geological Survey cooperated also very
productively with other state agencies, like the
Water Development Department, the Department
of Public Works, the Town Planning Department,
the Environment Service, the Mines Service and the
State Chemical Laboratory. Moreover, it
participated in a large number of technical
committees, the work of which relates to geologi-
cal matters.

On an international scale, the Survey continues to
cooperate with foreign universities and research
centres, similar national agencies of the E.U.
member states, the U.S.A. and Israel, the
Euro-Mediterranean Seismological Centre (EMSC)
based in Strasburg, France, the National Observa-
tory of Athens, the German Research Centre for
Geosciences in Potsdam, the programme for
“Reducing Earthquake Losses in the Eastern Medi-
terranean Region” (R.E.L.E.M.R.) and the U.N.
“Comprehensive Nuclear Test Ban Treaty Organisa-
tion” (C.T.B.T.0.) based in Vienna. Since 2006, it is
also participating in the “Terrafirma” project with
the European Space Agency which basically
monitors small-scale ground deformations with the
use of satellite radar.

The director heads the Cyprus National Committee
for the “International Year of Planet Earth (l.Y.P.E.)
2007-2009”, a project initiated jointly by UNESCO
and the International Union of Geological Sciences
(LU.G.S.). The project invests on the contribution
of all geoscientists around the world towards the
protection of our planet and its environment from
the increasing threats and dangers caused by both
natural phenomena and anthropogenic activities.
Within this framework, the Cyprus National
Committee has approved an action plan with the
main purpose to inform the public in Cyprus.

During 2008, the Department has organized in
collaboration with the International Association of
Medical Geology and the Cyprus Association of
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avBpwroyeveig SpaotnplotnTeg. Ita mMAaiola autd,
n EBvikn Emutpomn Kumpou £xel kataptiost Mpo-
VPO ApAong yla eVNUEPWON TNG KUTIPLOKAG KOL-
vwviag.

Kata to 2008 to TUAHO 0pyAvVWOE OE GUVEPYOOLA UE
tov Alebvr) Z0vbeopo latpikig MewAoyiag kal tov
Juvdeopo FewAdywv kot MetaAleloAoywv Kumpou
nuepida pe Bépa «latpkn NewAoyio». Emiong, to
TuAua opyavwoe nuepida otnv omoila mapoucld-
oTNKAV TO  OTOTEAEOMOTA  TOU  EPEUVNTIKOU
TMPOypPAUHATOC TOU TuAUOTOG He Béuo v
«Amokataotacn EykoatoAewupévwv  Metalleiwy
MelKTwY OeloUXwV»

6. EKAOXEIX

Kata tn Sudpkela tou 2008 kb6Onkav / dnuootev-
Bnkav Ta 1o KATW:

o) H Etola EkBeon Epyactwv tou T.T.E. yla 0 €T0¢
2007 (6iyAwoon: eNANVIKA Kal ayyALKa),

B) O Tewloywkdg Xaptng tng meploxng MNadou-
KaAAénelag, kAipoka 1:25.000 (eAAnviKa@), kat

V) EVNUEPWTIKEG €KOOOELC yla TO KOWO (EAANVIKA
Kol ayyAlkd) pe Oéparta:

e  XApTNG AlKalwHATWY Tou MoAltn (eAANVIKA)

e Obnyia 2006/118/EK ywa tnv mpootaocia
TWV UToyeiwv USATWY oo TN PUTOVON Kal
urtoBaduion (EAANVIKA)

e To Tunua Fewloyikng Emiokomnong Kat ot
Yninpeoieg tou (EAANVIKA)

e KapoTikd dalvopeva kal mpofAnpata ota
yuouxa metpwpata thg Kumpou

e O Soulkdg kol Stakoopntikoe AlBog tng
Kumpou

e Edapuoyéc yewoduowkwv pebddwv otnv
Kompo

e Auvntikég mnyég pumavong tou eddadoug
otnv Kompo

e To dpalvopevo toouvauL (EAANVIKA)

Emtiong, Aettoupyol Tou Tunpoatog dnuocisuocav Sd-
dopa  emotnuovikd apbpa ota Evtunma Méoa
Madlikng Emikowvwviag, oto meplodikd «ArPOTHI»
Tou Yrmoupyeiou lewpytag, Quaotkwyv MNopwv kat MNe-
pBaiAovtog, kabwg Kal os dladopa AN mepLOSL-
KA. ErumAéov, ouppeTeixav o’ EMIKOLPEG KAl EVNUE-
PWTLKEG EKTIOUMEC TWV PASLOPWVIKWY KoL THAEOTTTL-
KWV HEowV TG KOTpou.
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Geologists and Mining Engineers a seminar on
“Medical Geology”. Furthermore, the Department
has organised a seminar on the results of its re-
search program on the “Restoration of
the Abandoned Mines of Sulphide Minerals”.

6. PUBLICATIONS

During 2008, the Survey published the following:

a) The Annual Report of the GSD for the year
2007 (Greek and English).

b) The Geological Map of Paphos-Kallepeia
area, scale 1:25.000 (Greek) and

c) Information leaflets for the public (Greek
and English) titled:

e Citizen’s chart of rights (Greek)

e Directive 2006/118/EU on the Protection of
groundwater against  pollution and
deterioration (Greek)

e The Cyprus Geological Survey Department
and its Services (Greek)

e Karstic phenomena - Problems in

gypsiferous rocks of Cyprus

e The building and decorative stones of
Cyprus

e Applications of geophysical methods in
Cyprus

e Potential sources of soil contamination in
Cyprus

e The phenomenon of tsunami (Greek)

In addition, geological officers of the department
published various popular science articles in
newspapers, in the journal “AGROTIS” of the
Ministry of Agriculture, Natural Resources and the
Environment, as well as various other journals.
They also participated in radio and television
programs in Cyprus intended to inform the public
about geological matters.



7. EPI'AXIEX KAI EPEYNHTIKA
IHPOI'PAMMATA

7.1. TEQAOTI'TKH XAPTOI'PA®HXH
Xaprtoypaonon

Baolkog otdxog Tou Tunpatog eival n xoptoypad-
dnon kat £€kdoon YEWAOYIKWY XapTWV yLol OAEC TIC
ePLOXEC TNG Kumpou. H yaptoypadnon twv mept-
oxwv Ayia BapBapa— MevtaAld, MOAIG—AKAMOG
kat AxéAla—KoUkAla, tn Sekaetia 1990, eméoupe
TNV MPooox tou TUAKATOG oTnV eVPUTEPN TIEPLO-
XN MNadou, pLo TEKTOVIKA TTOAUTIAOKN TIEPLOXN] TNG
votodutikng Kompou. Méoa oto 2008 6nuoolev-
TNKE O VYEWAOYIKOC XAPTNG TNG TEPLOXAG
MNadoc— KaAAémela oe kAipako 1:25000. Y{opue-
TPLKA N TIEPLOXH EKTELVETAL OO TNV EMLPAVELD TNG
Bdlaocoag péxpt ta 600 m kol KataAopPavel
éktaon 143 km’. To yewloywod umopadpo TNe
Teploxng epdaviletol HEoA Ao TEKTOVLKA Tapa-
Bupa otig kolhadeg MaupokoAuumou kot Mapa-
Bouvtag, Kol AmMOTEAEiTOL QMO TETPWUATH TOU
JupmAéypato¢ Mopwviwv kot tou OdloABou
Tpoodoug mou KoaAUmTovTtal amd LWNUATOYEVN
netpwpata Kpntdikng Eéwg mpoodatng nAwkiag.

7. BASIC ACTIVITIES AND
RESEARCH PROGRAMMES

7.1. GEOLOGICAL MAPPING
Mapping

The Survey aims to do basic geological mapping in
areas lacking any previous publications. In the 907s,
the publication of the Agia Varvara-Pentalia,
Polis-Akamas and Achelia-Kouklia maps brought
attention to the tectonically complex region of
Pafos, in the southwestern part of the island. The
publication of the Geological map of
Pafos— Kallepeia at 1:25,000 scale formed one of the
highlights for 2008. It covers 143 km?® of semi-
mountainous terrain from sea level in the south-
western part of the map (the town of Pafos) to
600m elevation in the northeast corner (Tsada and
Kallepeia area). Mamonia and Troodos Terrane
lithologies form the basement rocks which are
covered by Cretaceous — Recent sediments.
Erosional windows in the Mamonia and Troodos
terranes are found in the Mavrokolympos and
Marathounta valleys.

Tswloyixog yaprng tne neproyns lapov — Kaliéneiog

Geological map of the Pafos — Kallepeia area
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Méoa oto 2008 ekb0Bnke emiong o yEWAOYLKOG
XApTNC Tou umoBABpou NG EVPUTEPNG TTEPLOXNG
Aeukwotac éktaonc 420km?, oe kKAipaka 1:25000
poll pe eme€nynuatikd onueiwpa 36 oehidwv. O
Xaptng eival éva amd ta MPolovta TPLETOUG
SKowvoTlkoU  Tipoypappatog mou Ste€nxbn os
ouvepyaocio pe USGS, und tnv awyida USAid kat
UNDP. O avtiotolyog xaptng Twv £miPpaveLONKwY
anoBéoswv Ba ekdoBel péoa oto 2010. Ou Suo
XAPTEG MapEXouv VEa otolyeia yla tn Plootpw-
patoypadla Twv MAELO-TIAELOTOKALVIKWY QTto0E-
OEWV KL TOV EVEPYO TEKTOVIOUO.

H paydalo avamtuooOpevn OOTLK TEPLOXN
Ayiag Namag — NMopaAlpviou Kol n gupuTtepn
napaktia {wvn tng NotloavatoAwng Kompou
ortoTteAOUV VEEC TIPOKANGCELC ylol TTOAEOSOUOUG
Kal pnxavikouc. To Tunua Ba mpoomabrosl va
dwoel  Aemtopepn yewAoylké xdptn mou Ba
amote)el epyaleio ylo tov opBSd moleoSoptkd
KOl QVTLOELOWLKO OXESLAOUO.

Another highlight of the year was the publication of
the Bedrock geologic map of the Greater Lefkosia
area at 1:25,000 scale with an accompanying 36
page informative booklet. The map is one of the
products of a 3-year bi-communal research project
under the auspices of USAid and UNDP and the
cooperation of the USGS. The Surficial Geological
map of the Greater Lefkosia area at 1:25,000 scale
will be printed in 2010. These maps cover 420km?
and provide new data on Quaternary deposits,
active tectonism, biostratigraphy, and a revised
stratigraphy for the Mesaoria sediments.

As a quickly developing tourist and urban area, the
Agia Napa-Paralimni coastal zone of southeast
Cyprus presents a new challenge to urban planners
and enginners. The geological Survey will attempt
to provide a detailed geological map as a working
sheet for town planning with seismic code applica-
tion.

Tswloyixog yaprng tov Yrofabpov tis evpvtepns neproyns Asvkwoiag

Bedrock Geological Map of the broader Lefkosia area
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I'eopopoeoiroyia

H peAétn tng yewpopdoloyiag tng Kimpou
apxloe 1o 2006 kal gotialetal otig MAsloToKaLVL-
KEG yewAoyKEC Slepyaocieg. KUplo amotéleopa
NG HueAétng Ba eivat o PndLakog yewpopdoroyt-
KOG Xaptng tng Kumpou os kAipaka 1:50000. Exet
oUM\eyel évag peydlog aplBpog Selypdtwy amno
TIAELOTOKQULVIKEG BOAAOOLEG Kol Xepoaleg amobé-
OELC Yyl Yew)povoloynoelg mou Ba Bonbricouv
otnv avabewpnon tng otpwuatoypadiag tou
MAELOTOKALVOU. ZaV CUVEXELD TNG VEOTEKTOVLKNG
HeAETNC TTou oAokAnpwOnke to 2005, n ev Adyw
UEAETN QmOOKOMEL oTNV UEAETN TWV TPOoHATWY
VEWHOPDWY, AMOBECEWVY KOl TWV OXETIKWV SLlEP-
yaolwv. H katavonon tne enidpaong Twv KALUATL-
KWV aAAaywv, Twv ovOpwIivwv Kal TEKTOVIKWY
Slepyaocwwyv otnv emndpavela tng yng, Bonbouv
OTOV TPOCSLOPLOUO TLBAVWY HEAAOVTIKWY ETTL-
Sdpdoewv oto ynivo avayAudo kal oto mepLPAA-
Aov. H peAétn Ba ohokAnpwBel péoa oto 2009.

Jta mAaiola t™¢ epapuoyng tng ZUpPacncg tng
Blévvng yla TNV mpootacia Tou tomiou, aAAd Kat
NG KPOATIKNG TOAE0OSOULKAG TIOALTIKNAG Yyl TNV
moAgoSopia Kal TIG TMOALTIKEG yla Thv UTabpo, To
TUAUO €XEL EVTOTIIOEL KOl TIPOTELVEL TIEPLOYEG TTIOU
xpnlouv mpootaciag. To Tunua Bewpel amapai-
NTN TNV MPOOoTacia TMEPLOXWY KAl XWPWV TOU
€XOUV YEWAOYLK Kal TOATIOTIKA onuooia.
Tétoleg meploxég Pplokovtal oe 6Ao to vnoli, Kot
oxetilovtal pe mopodoolakd tomia, €€alPETIKEG
vewAoyikéG eudavioslg, apyala petaleia kot
HETAAMEUTIKEG epyoaoieg. AmoAlBwpatodopeg
Béoelg kuplwg pe BnAaotika tou MAsloToKaivou,
TPOLOTOPLKOUC XWPOUG e avBpwriveg paotn-
pLOTNTEC KOl TIEPLOXEG EALPETIKNG  PUOLKNG
KaAAoOVAG.

Yvomipato Feoypapikav [IAnpogoprdv

H xpron twv Zuvotnuatwv lewypadikwyv NAnpo-
doplwv podyeL TV oAokAnpwuévn xprnon paoce-
wv 6ebopévwy mou mapéxouv TAnpodoplieg pe
vewypadikr avodopd xwpkwv Sedopévwv. To
Tunuo xpnotwuormolei pla yewtpdmnela mAnpodo-
plLwv Omou amoBnkevovtal SLOKNTIKA, YEwAOYL-
Kd, tomoypadkd Kot @AAo dedopéva, n omola
€xel ylvel éva kaBnuepwod epyaleio  oTIg
epyaoiec, oxedlaopo kat AnPn anodpdacswv.

To 2008, n yewtpanela eumioutiotnke He VEQ
otolxeia, Kupiwg amod tnv Yndlomoinon avoioyl-
Kwv Sedopévwy. Wnolakd dedopéva, ou mpoEp-
XOVTOL oo SNUOCLEUUEVOUC YEWAOYLKOUG XAPTEG
elval emiong SLaB€oLpa TPog MWANGCN OTO KOLWO.

Geomorphology

This research project of the geomorphology of
Cyprus begun in 2006 and focuses on Quaternary
geological processes. A  digital seamless
geomorphological map of Cyprus (scale 1:50.000)
with geomorphological features and deposits with
revised stratigraphy will be the major final product.
Quaternary stratigraphy is being revised with the
use of geochronological methods. Numerous geo-
chronology samples were taken during island-wide
surveys from Quaternary alluvial, colluvial and
marine deposits. In essence as a follow-on to the
neotectonics project completed in 2005, this
research project is based on the study of young land-
forms, deposits and relative processes. The under-
standing of how climate change, human and tectonic
activity has impacted the surface of the earth in the
past, will help predict how these processes,
especially climate change and desertification will
impact the landscape in the future in terms of time
and scale. The project will be completed in 2009.

As part of the application of the Vienna Landscape
Convention for the protection of the landscape, but
also the state policy for town planning and policies
for the countryside, the Survey has identified and
suggested sites and areas that need protection. The
Cyprus Geological Survey considers the protection of
features and sites with geological and -cultural
significance as an important issue. Such sites are
found throughout the island, and are related to
traditional landscapes, excellent geological outcrops,
ancient mine works, Pleistocene mammals, early
human occupation sites or sites of extreme natural
beauty.

Geographical Information Systems

A Geographical Information Systems working
environment promotes the integrated use of earth
information  databases providing  up-to-date
georeferenced spatial data. The Survey uses a
custom geodatabase which stores administrative,
geological, land use and topographical data. For this
reason, it has become a daily tool in planning and
scientific decision-making.

In 2008, the geodatabase was updated with new
data, mainly derived from digitised analog data.
Digital data, derived from published geological maps
of the survey are also available for sale to the public.
Other sources of digital information are raster
catalogues of georeferenced maps and satellite
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AMec Pndlokég mAnpodopieg slval katdAoyol
0pBOELKOVIOUEVWY XaPTWV, S0PUPOPLKES ELKOVEC,
SlaBéolueg yla ypriyopn Kal gUKoAn mpoofacn
TWV XPNOTwv o YVewypadlkég mAnpodopieg. H
VeEwTpAmela TWPA TPOCAPUOIETOL OTIC OTOLTA-
oelg NG odnylog INSPIRE mou BeopoBetel tn
Snuioupyia umodoung xwplkwv TANnpodopLwv
otnv Eupwrnaikn Evwon

‘Eva £pyo umd £€€ALEN eival To OneGeology mou
OUVYKEVTPWVEL OTOLXEl amd SNUOCLEUPEVOUG Kal
adnuooieutouc YewAoyLKoUG XAPTEC, KaBwg Kot
GMa  dedopéva kal To omoio Ba  Tmapéxel
nmAnpodopieg o onoladnmote yewypadikn BEan.

Onwg TAVIOTE TO TUAMO TIOPEXEL YEWYPAPIKA
6ebopéva  oe TOMEC Snuooleg  umnpeoieg,
EPEUVNTIKA €pya, TIQAVETLOTAMLO KOl OUASEG
OPXOLOAOYIKWYV aVOLOKOPWV.

Evepyog Textoviopog
Piypa Krtiov

Euploketal og €€EALEN N VEOTEKTOVLKN UEAETN TNG
gupuTEPNG IEPLOXNC AdpvaKag TTou TEpAaUBAVEL
VEWAOYLKA xaptoypadnon oe kAipoka 1.25,000.
JUuudwva Pe Ta TeEAeuTala suprpata, dpalvetal va
UTTAPXEL L0l EVEPYI) TEKTOVLKN {WVn TOU €KTEive-
ToL anod to akpwtnplo Kitt péxpt to xwptd Népya-
MO¢, HEOW TOU aepodpopiou TOU Opyaiou
Apoviol Ttou Kitiou, kal tou YwploU MUAQ.
lewxpovoAoynon, YEWTPNOELG Kol YEWPUOLKEG
£épeuveg¢ Ba PBonBrioouv otnv Katavonon Ttng
VEWUETPLAG KOL TNEG TEKTOVLKAC LoTopiog tng. Me
Baon t Oeppodwtaviyela daivetal otL n teAev-
taia evepyomoinon oto akpwthpo Kitlo Atav
niepimou mpiv amno 13000 xpovia.

[poypappa Terrafirma

To mpoypaupa Terrafirma xpnowwomolel tnv
napepParopetpia  (n Stadopd otn dacn tou
MAKOUC KUMPATOC METAEU TWV OVAYVWOEWV) yla
™V Kotaypadn HLKPOUETAKLVIOEWY OTNV €MLbaA-
VELOL TNG VNG, OE LA TIPOOTIABELA yLa TOV TPOoodL-
0pLOUO Kal TNV a€LOAOYNOoN EVEPYWV YEWAOYLKWV
Slepyaociwyv. To KUTIPLAKO TUAOTLKO TIPOYPOULLOL
adopoloe TNV eupUlTEPN MepLloxn Asukwaolag Kal
nepteAapBave tnv aflohoynon 20 kataypadwy
OTO XPOVIKO Slaotnua petaty NosuBpiou 2002 —
AekepPBpiov 2006. H mpoodatn yewAoylkn Kal
VEOTEKTOVLKN UEAETN TNG MEPLOXNG TIOPEXEL TTOAL-
TIUEG TANPodOpPleG yLa TNV EPUNVELD TWV PETAKL-
VAOEWV. To mpoypappo oAokAnpwOnke He tnv
gpunveio kat afloAoynon tTwv Katoypodelowv
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images, available for quick and easy display of
background geographical information to GIS users.
The geodatabase is being prepared to make smooth
transition into the INSPIRE directive which
establishes an infrastructure for spatial information
in the European Union.

One ongoing major project is the OneGeology layer
which will provide the best geological information in
any location derived comprehensively from
published and unpublished geological maps as well
as field checking. Assistance with geographical data
is provided to many departments of the government,
research projects, universities and archaeological
excavation groups.

Active tectonics
Kiti fault

A neotectonic study in the Larnaka area includes
reconnaissance geological mapping at the scale of
1.25,000. According to the latest finds, there appears
to be an active NNE-SSW trending fault zone. The
zone extends from Cape Kiti through the Larnaka
airport, the ancient port of Kition Bamboula, the oil
refinery, and the villages of Pyla and Pergamos.
Geochronology, drilling and geophysical surveys will
shed light on the geometry and tectonic history of
this fault zone. At Cape Kiti, the method of thermolu-
minesence has provided an estimated date of latest
tectonic activity around 13,000 BP.

Terrafirma project

The Terrafirma project used interferometry (the
difference in wavelength phase between readings) in
order to record small movements on the earth’s surface.
Identifying and quantifying surficial earth movements
has become part of an attempt towards identifying and
evaluating active geological processes. A pilot project for
Cyprus was run using 20 scenes taken between Novem-
ber 2002 and December 2006 in the urban area of
Lefkosia, covering the area which extends from Deftera
in the southwest to Kythrea in the northeast. Recent
geological, neotectonic and surficial sediment mapping
in the area of Lefkosia provides reliable background
information in attempts to explain these ground
movements. The project ended with the evaluation of
the data, the preparation of a powerpoint



HLKPOUETOKLVOEWY, TNV ETOLLACLA EMEENYNUOTL-
KoU pvnuoviou KaBwg Kot Tn OXETIKA Topoucio-
oI TWV ATIOTEAECUATWV.

presentation and an informative pamphlet.

MIKpEg emPAVEIAKES HETAKIVIJGEIS TOD EOAPOVS GTHY EVPVTEPN TEPLOYN AEVKWGIAG
(ue umle ypduo n avoywen Kai ue Kokkvo n Kabilyon) ce cyéon pe Ta piyuaTo TS TEPIOYNS (KOKKIVES YPOUUES)
Small surface ground movements in the broader Lefkosia area
(blue for uplift and red for subsidence) plotted against faults (red lines)

7.2. OPYKTOI IIOPOI

OL kupLOTEPEC SpaoTnPLOTNTEG TOU TUAUATOG OTOV
TOUEN TWV OPUKTWV TOpwv oxetilovtal pe Tov
EVTOTILOWO Kal TV amoypaodr, avamntuén kal opbo-
Aoywkrp aflomoinon Twv OpPUKTWV TOPWV TNG
KUmpou pe Baon tv oeldpOopo AATOULKH KOL LETOA-
Aeutiky avamtuén Ttou. To TUAUO OUMMETEXEL
eniong otn xapagn meplBAAAOVTLKAC TIOALTIKAG O€
OX€0N HE TOUG OPUKTOUC TOpoug, otn Bfomion
KOVOVIOUWV Kal otov koBoplopd Kplthplwv mou
SlEnouv tn Aettoupyia petaAeiwv, AaTopelwv Kat
pHovadwv  enefepyaociog-peTamoinong  0puUKTWV
nopwv. Emiong cupParAel otn Stadikacio Snut-
oupylag n Tpomomnoinong AATOMLKWY {wVWV KaBwg
Kol SLachAALONG OTPATNYLKWY AmoBEUATWVY.

7.2. MINERAL RESOURCES

The main activities of the G.S.D. in the sector of
mineral resources are related with the identifica-
tion, inventory and rational exploitation of the
mineral resources of Cyprus, based on a sustain-
able quarrying and mining development. It plays
also a leading role in the decision-making processes
of planning environmental policy, in the
establishment of regulations and in the determina-
tion of criteria which should govern the operation
of existing mines, quarries and treatment plants. It
also contributes to the process of creation or
modification of quarry zones, as well as the
establishment of strategic reserves.
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"Epgvveg Opoktav [Hépov

Ou ekmovnBeioceg amd TOo TUAUO HEAETEC €XOUuV
OUCLOOTIKA ePapUOOUEVN KaTteUBUVON Kal OTOXEV-
OUV OTNV AVEVUPECN VEWV AELOTIOLOLUWY KOLTAOWA-
Twv, oTtnV ToLloTkA afloAdynorn Toug Kol otnv
OTTOKATAOTOON TOU TEPLBAAAOVTOG O AQTOMLKEG
KOl LETAANEUTIKEG TIEPLOXEC TIOU eyKaTAAEiDONKaAVY.

Exnmovnon perétng yuo v amoKotaoToon
EYKUTUAELUPEVOV NETAALELMV PHEIKTAV Og100) 0V

H peAétn autn Sinpknoe éva xpovo kat Ste€nyxon oe
ouvepyaoia pe ocupPouleutikd oiko amd to H.B.
Baolkdg NG otoX0o¢ NTav N Kataypadr OAwv Twv
TIOPOUETPWY EYKATOAELUUEVWY HETAMAELWY, TIOU
Umopouv va xpnotpomnotnBolv ywa to oxeSlacuo
NG OMOKATAOTOON G TOUG.

Ol BaolkéEG SpACELG TNG LEAETNG ATAV: O) N AVAOKO-
nmnon tng 61eBvoucg MPAKTIKAG Yld OTOKATACTAON
EYKATOAEIUPEVWY  peToAAsiwy,  AapPavovtag
umoPn TIGC OXETKEG o0dnyieg TG Eupwmaikng
‘Evwong, B) n ocuAhoyr Sebopévwy Kal n emTonia
kataypadn TN UPLOTAUEVNG KATAOTAONG TETOLWVY
petalAeiwy, y) n aflodoynon twv Sedopévwv tou
KGO petalAeiov Kal n eTolpacio OXETIKWY Elonyn-
OEWV KoL TEAOG, 6) O OXedlaopog TAOTLIKOU
TIPOYPAUUATOC QTTOKATAOTAONG EYKATAAELLUEVOU
HETAAAE(OU.

Research on Mineral Resources

The studies carried out by the Department have
substantially applied direction and aim in the
exploration and exploitation of new mineral
deposits, their qualitative evaluation and the
rehabilitation of the environment in quarrying and
mining regions, which were abandoned.

Study for the restoration of the abandoned
mines of sulphide minerals

This program lasted for one year and was carried
out in collaboration with consultants from the U.K.
Its main goal is to record all the parameters that
concern the abandoned mines and can be used for
the planning of their restoration.

The main actions of this study were: a) the review
of the international practice for restoration of
abandoned mines, taking into consideration the
relative directives of the European Union, b) the
collection of existing data and the in situ recording
of the current situation of each abandoned mine, c)
the evaluation of data of each mine and the prepa-
ration of the relative proposals and d) the planning
of a pilot project for the restoration of an aban-
doned mine.

To eyxaraleuuévo Metalicio Koxkivo-nelovlag, Miteepd, Exel emilepei yia tn dielaywyi
TIAOTIKOD TTPOYPIUUATOS ATTOKATACTACHS
The abandoned Kokkinopezoula Mine, Mitsero, has been selected for the
pilot rehabilitation program
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Merétn TG 006 aOPM®ONS TOV AOPUVAOV VAIKAOV

pe otoyo 1 Pertiooon TS avOEKTIKOTNTOS TOV
TOPAYOUEVOV CKVPOIERATOS

H pehétn auth dunpknoe éva xpovo Kat Ste€nxon os
ouvepyooia pe oupBouleutikd oiko amd to H.B.
Baolkdg TNG otoXoC ATav n kataypadn OAwv Twv
TAPAUETPWY EVKATOAEWUUEVWY UETAMAELWY, TOU
pmopolv va xpnotpornownBolv yla To oxedlacuo
NG AMOKATAOTACK G TOUG.

Ol BaOLKEG SpACELC TNG HEAETNG ATAV: O) N AVACKO-
ninon tg S1ebvolc MPAKTIKAG yla AMOKATAOTACN
eyKataAelppévwy  petadleiwy,  AapPavovtag
uroPn TIC OXETKEG obnyieg ™G EupwmaikAg
‘Evwong, B) N oulhoyn Sebopévwy Kal n emLtomnia
Kataypadn TG UPLOTAPEVNG KOTAOTAONG TETOLWVY
HeTaAAsiwy, y) N afloAoynon twv dedopévwy Tou
KaBe petallelou Kal n ETOUAGCIO OXETIKWY €LONYA-
OswvV Kal TEAoG, 6) o oxedlacpog mloTikoU
T(POYPAUHUATOC QATOKATAOTAONG EYKOTAAELUUEVOU
petalAelou.

Meglrétn TG 0m00a0p®ENS TOV UdPAVAV
VAMKQOV pe 6t0y0 ™ Pertioon ¢

avOEKTIKOTNTOG TOV TOPAYOREVOV CKVPOIENATOG

To T.I.E, oe ouvepyacia pe GA\oug opeig
OUUMETEXEL OTO EPEUVNTLKO TIPOYPOAUUA «MEeAETN
™G amoodBpwong Twv adpavwy UAIKWY HE 0TOXO
™ BeAtiwon tnNg avBeKTIKOTNTOG TOU TMAPAYOUEVOU
okupodEpatog». To Tpoypappua autd xpnuatodo-
teital and 1o 16pupa Npowbnong Epeuvag (IMNE)
KOl JETA amo e€aunvn altioAoynpévn mapdtacn
ovapévetal va ohokAnpwBel evtdg tou louviou
20009.

EpgovnTiko ntpdypoppo Y10 EVTOmTIGHO
TEPLOY OV Y10, EE6PVEN 0YKOALIO®V
yYw Qoracora Epya

Katomwv anogpdoswg tou Ynoupytkol Zuppouliou,
To TuNUa Sle€iyaye €peuva yla EVIOTLOUO TEPLO-
Xwv, Tou OlaBETouv onuavTiKa —amoBéuparta
ooBeotoAlBikol Pappitn, katdAAnAou yla xpnon
oe BoAdoola €pya. Eylvav €PEUVEG OTIC TIEPLOXEC,
a) Navw MoAepidla g emapxiog Agpecol Kat B)
Wepatiopévou tng smapyiog Adpvokag Kal meple-
AapBovav yewloyikr xaptoypddnon, Sie€aywyn
TIUPNVOANTITIKWVY YEWTPAOEWY KOl EPYOOTNPLAKES
SokEG. To Tunua mpowBel tnv mpootocia Twv
OUYKEKPLUEVWY TIEPLOXWY OTTO AAAEG AVATITUEELG.

Study for the restoration of the abandoned
mines of sulphide minerals

This program lasted for one year and was carried
out in collaboration with consultants from the U.K.
Its main goal is to record all the parameters that
concern the abandoned mines and can be used for
the planning of their restoration.

The main actions of this study were: a) the review
of the international practice for restoration of
abandoned mines, taking into consideration the
relative directives of the European Union, b) the
collection of existing data and the in situ recording
of the current situation of each abandoned mine, c)
the evaluation of data of each mine and the
preparation of the relative proposals and d) the
planning of a pilot project for the restoration of an
abandoned mine.

Research programme evaluating the
soundness of aggregates aiming at the
improvement of the durability of concrete

The Department, in collaboration with other
institutions, participates in the research program
evaluating the soundness of the aggregates aiming
to the improvement of the durability of concrete.
This program is funded by the Research Promotion
Foundation (RPF) and after a six-month extension is
expected to be completed by the end of June 2009.

Research programme to identify areas suit-
able for the quarrying of armourstone for
marine works

Based on a decision of the Council of Ministers, the
Department completed a research program in
order to investigate areas that have significant
reserves of calcarenite for quarrying of
armourstone suitable for marine works. The
research conducted in the areas of Pano
Polemidhia in the Limassol district and of
Psematismenos in the Larnaca district and included
geological mapping and core drilling and laboratory
testing. The Department is working towards the
protection of these areas from other
developments.
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Epeovntiko tpoypoppo yro 11 pEAETN TOV
METPORATOV TOV SVVATOV VA TEPLEYOVV
@01 0pVKTAE otV EPLoy Tpooddovg

MPOKELTAL YlO VEO EPEUVNTIKO TIPOYPOAUUQA TIOU
OKOTIO €XEL TN HEALTN TWV TETPWHATWY TIOU
Suvatov va mEPLEYOUV VWO OPUKTA 0TV TEPLOXN
Tpoodoucg. O yevikog otoxo¢ TnG ZUUPacng sival
gl oAoKANpwpEVn €pesuva Tou TmeplAapPavel
Aenttopepn yewAoyikn xaptoypadnaon, Selypuatoln-
Pila metpwpdtwy, avaluon kalt Kaboplopd tng
TIEPLEKTIKOTNTAC TWV TEIPWUATWY Ot  WWwon
0pUKTA. Avaloya pe ta anoteAéopata, Ba etolua-
otel  TMPWTOKOANO yla TUXOV ETUKLVEUVOTNTA TNG
TEPLOXNG ATIO TNV TIEPLEKTIKOTNTA WVWSWY OPUKTWY
KOl og oX€on HME TNV XpRon tng yng. To epeuvnTIkO
TipOypappa eival SLetég Kal Sie€dyetal os ouvep-
yaoia pe oiko cupolAwv.

Metarieio Apidvrov

To T.I.E. €xeL tnv €uBUVN Yl TO GUVTOVIOUO TOU
oXedlaopPoU KOl TNC €EKTEAEONC TWV EPYACLWY
ovamlaong Kat enavadopds tou TepLBAAAOVTOC
oto petaAlleio Aptdvtou. Ol gpyaocisg mou €ywvav
evtdc tou 2008, adopovcav KUpiwg To clotnua
QIOOTPAYYLONG TWV OUPPLWY LSATWY, TNV avadd-
owon Kal avaxAoaon, mou KaAupe éEktaon 8
ektapiwy, tn deypatoAndio atpoodpalplkol agpa
yla thv mapakoAouBnon Tou Moocootol WWV
OLAVTOU oTnv atpoodalpa, Kal tThv entBswpnon
NG onpayyag anootpdyywong (1400 m pnkoc).

Research program for the mapping and
studying of the rock formations that may
contain fibrous minerals in the Troodos area

This is a new research program that aims to the
study of the rocks that may contain fibrous
minerals in the Troodos area. The general objective
of this Contract is the thorough research that
includes a detailed geological mapping, sampling of
rocks, analysis and determination of the content of
fibrous minerals in the rocks. Depending on the
results, a hazard protocol will be prepared for the
study area relating the potential risk from the
content of fibrous minerals to the vulnerability due
to the land use by man. This is a two-year research
program and is carried out in collaboration with
consultants.

Asbestos mine

The Department has the responsibility for the
co-ordination of planning and implementing the
works necessary for the reformation of the waste
damps and the restoration of the environment in
the Asbestos mine. The works performed during
2008 were related to the construction of a
drainage system, the reforestation and replanta-
tion that covered an area of 8 hectares, and the
inspection of a drainage gallery (1400 m long).

Zvveyidovral o1 epyacics amokardorachs tov Metallgiov Au1dvrov, Kupies pe THY HETAPOPE ETIPAVEIAKOD YDOUATOS KAL OEVTPOPVTEVGEWY
The rehabilitation works of the Asbestos Mine continued, mainly with the import of top soil and the plantation of trees
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Awyeipion aplavTovy®v amopfantTmy

H cupBoAn tou TuApOTOG OTIC epyacieg TnG Texvi-
kN¢ Emtponng yia t Staxeiplon Twv apovtouxwv
amoBARTwWV ouvictatal otnv  €felpecn XwWPwvV
TIPOCWPLVAG aTOBAKEUONG 1] UYELOVOULKAG TadNg
Twv anofAntwyv ava enapyia. Emiong mpowBet tnv
UYELOVOLKN TOdN) TWV amoBnKeL UEVWVY TTOCOTATWY
QULAVTOUXWV UALKWV EVTOC TOU UTTO QITOKATAOTAON
petaAAeiov Aptdvtou. Mo thv aupecn ulomoinon
TOU oTo)oU autol mpowbseital n vAomoinon épywv
TPOCG LKAVOTIO(NGN QULTNHATWY TNG KOWVOTNTAG AULA-
vTOu.

A&oLoyN 06N pEAETOV TEPIPALALOVTIKOV
EMATAOCEMV

To Tunua, ota mMAAiCLO TNG CUMMETOXAG TOU OTN
Moviun  Texviky Emtpomry  AfloAdynong twv
MNeplBarloviikwy Emumtwoewyv amd tn Asltoupyia
Aatopeiwv i peTalelwy, emikevipwOnke Wlaitepa
OTIC YEWAOYIKEG, METOAAEUTIKEG KOl AOTOULKEG
napapétpouc.  Afloloynbnkav ouvoAikd  Séka
HEAETEG yLO LOAPLOUEC AATOUIKEG HOVASEG 1] HOVA-
6e¢ enegepyaoiag, mou aoyxohovvtal pe tnv ££6pu-
€n Kal enefepyacio METPWHATWY KoL OPUKTWV yLa
mapaywyrn adpovwy UAKWY yLa Xprion o€ TEXVIKA
KOl KOTOOKEUAOTIKA £pya. AUo peléteg adopou-
oav To kAeiolpo Aatopeiwv kot TV enavadopd tou
TePBAANOVTOC TOUG O KAVOVLKN KOTACTAOH.

Emtipnon g ayopdc yia 1o Gppoyaika,

Yta mAaiola tng Stadikaciag ylo TV emLtpnon tg
ayopag yla Ta OPUOXGALKA, £VTATIKOTORONKE O
SelypotoAnmTkog €Aeyxog yla  Siamiotwon g
ToLOTNTOC TWV TIOPAYOUEVWY OSpOVWY  UALKWV.
‘Eywvav cuvolikd 1014 SetypatoAnyisg and okupo-
BPAUOTIKEG HOVABEG KOl HOVASEG £TOLUOU KABWG
Kal aodpaltikol okupodepartoc. Emumpdobeta, OSie-
vepynBnkav é\eyyol oe deAtia amootoAng 1 TIHO-
Aoyla yla tnv onuavon “CE” i tnv emiBaAAopevn
mAnpodopnon.

Exnpoodanon tov Tppatog ctov
Kvaproko Opyaviepno Tvmomoinong

To TUAMO OUVEXLOE TNV £VEPYO GCUUUETOXH TOU
otnv EBvikn Emutponr) MoAwtikAg Mnxavikng tou
KOT, mou aoyoAsital pe tov KoBoplopo mapape-
TPWV OTA VEQ TIPOTUTIA yLo OlLUOXAALKO, OKUPOSE

Management of asbestos waste

The contribution of the Department in the works of
the Technical Committee for the management of
asbestos wastes consists of the identification of
locations for temporary storage or sanitary burial
of the waste per District. It is also working towards
the sanitary burial of the stored quantities of the
asbestos wastes within the premises of the
rehabilitated Asbestos mine. For the fastest
achievement of this goal, the completion of the
works demanded by the community of Amiandos is
promoted.

Evaluation of Environmental Impact
Assessment Studies

The Department, as a member of the Technical
Committee dealing with the evaluation of
Environmental Impact Assessment Studies due to
the operation of quarries and mines, was
concentrated in reports that concern the geologi-
cal, mining and quarrying parameters. A total of
ten studies were evaluated for an equal nhumber of
quarries and crushing plants that deal with the
excavation and processing (treatment) of rocks and
minerals suitable for the production of aggregates
or other materials used in other technical works.
Two of these studies concerned the final restora-
tion and closure of quarries.

Market surveillance for the aggregates

In the framework of the market surveillance for the
aggregates, the sampling procedure was intensified
in order to better control the quality of the
produced aggregates from crushing plants. A total
of 1014 samples were collected from crushing and
batching plants. In addition invoices issued by the
producers of aggregates were checked to establish
that they bear the "CE" mark and the required
product specifications.

Representation of G.S.D. in the Cyprus
Standards Organisation

The Department is represented in the National
Committee of Civil Engineering of the above
Organization. Under this capacity it continued to
offer advice for the determination of the
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po, ToUBA, poidvta amd GUOLKA TETPWHATA KOl
TIPOKOATAOKEUAOUEVO TIPOLOVTO OKUPOSEUATOC.

TLatpuc) N'ewioyia

To TuAua og cuvepyaoia pe tov Aebvr Tuvdeopo
latplkng Fewloylag kat tov ZUvOeopo MeEwAoywv
kot MetaAleloAoywv Kumpou Stopydvwoes nuepida
pe Oéua tnv «latpkn lewAoyio». H nuepida
npaypatomnow)nke otic 12 OeBpouvapiov 2008 Kot
o’ autn ouppeteixav ekato cuvedpol Sladopwv
€16IKOTATWV.

Evuepotiké @uALAOL0 Y10 TO OLOKOGUTIKA
aeTpopata s Kompov

To 2008 ulomolnBnke n ekTUMWGN TOU TPLMTTUXOU
yla Ta SLOKOOUNTLKA METpwUaTa tng Kumpou otnv
EAANviky  kat AyyAlkn yAwooo. To tpimtuyo
TAPOUCLAlEL Plo oUVTOUN oavadpopn TNG XPHong
TMETPWUATWY OTNV 0pXALOTNTO Kal Tieplypadel ta
TIETpWHATA TIou £€oplCOOVTAL KAl XpNOLUOTOoLoU-
VIOl GUEPO OTNV OLKOSOULKN Blopnxavia.

7.3. YIIOT'EIOI YAATINOI ITIOPOI

OL KupLOTEPEG SPACTNPLOTNTEC TOU TUAUATOG OTOV
TOMEQ TWV UTIOVELWV USATIKWY MOpWV OXeTi{ovTal
ME TNV £€peuva, TmapokoAouBnon Kal mpootacia
TWV UTOYEWWV Vepwv, TNV KAAUYNn uvdatikwv
avaykwv, tnv edappoyn OXETIKAG €OVIKAG Kol
KOWOTIKAC  vopoBeoiag kalL tnv  mapoxn
OUUBOUAEUTIKWY UTINPECLWY OXETIKA HE TOUG
vddTvoug MOPOUC Kal To TtepLBAAlov.

Yopoyemhoyikéc pevveg

OL ekmmovoUpeveg PENETEC £xouv Kuplwg edapuo-
OUEVn KaTeUBuvon Kal OKOMOG Toug E£ival n
oupBoAn otn Siaxelplon, aflomoinon, Kal mpoota-
ola Twv udatikwy Mopwv.

Megléte TEYVNTOL EUTAOVTIONOD

M’ aupAuvon tou oapvntikoU udatikol Looluyiou
yivetal mpoomdBela yia €viagn TOU aVAKUKAWLE-
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minimum requirements of the physical and
mechanical parameters in the new standards for
aggregates, concrete, bricks and roof tiles,
products of natural rocks and pre-cast concrete
products.

Medical Geology

The department in collaboration with the Interna-
tional Association of Medical Geology and the
Cyprus Association of Geologists and Mining
Engineers, organized a conference on “Medical
Geology”. The conference took place on 12
February 2008 and it was attended by one hundred
participants of various disciplines.

Informative leaflet on decorative stone

In 2008 the Department issued a leaflet for the
decorative rocks of Cyprus in the Greek and English
languages. The leaflet presents a short
retrospection of the use of rocks in antiquity and
describes the rocks that are being excavated and
used today in the building industry.

7.3. GROUNDWATER RESOURCES

The Department’s main activities in the groundwa-
ter resources sector are related to exploration,
monitoring and protection of groundwater, in
meeting the needs for potable water, the imple-
mentation of the relative national and European
legislation and providing advisory services regard-
ing water resources and the environment.

Hydrogeological investigations

Projects are mostly of applied research and aim in
contributing to the management, development and
protection of the water resources.

Groundwater recharge studies

In order to reverse the negative water balance, an
effort is put forward to incorporate tertiary treated



vou vepoU tpLtofadulag emefepyaaoiag oto udATIKO
toolUylo. a To OKOTIO AUTO, £YLVE HENETN TEXVNTOU
gumAoutiopol  tou  udpodopou TG Aeguecol
(TapUAAN) HEe avakUKAWHEVO VeEPO TpLtoPadutag
enetepyaoiog.

Me tnv mo mavw OSladlkacio avapévetral va
BeATLWOEL N TTOLOTIKA KoL TTOOOTIKI KATACTAGCHN TOU
udpodopou, o omoioc Tapouolalel  PnAEg
OUYKEVIPWOELG VITPLKWV OAATWV Kal upaAplplvon
TOU TOPAKTLOU TUAMATOG TOU.
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AoKun amoppoPnTIKOTHTAS KOTA TH OIAPKEIA TEYVYTOVD EUTIOVTICHOD
Permeability test during artificial recharge

E@appoyn vopoOesiog Oonyia 91/676/ EOK

H odnyla 91/676/EOK adopd tnv mpootacio Twv
VEPWV OO VITPIKA AAATO YEWPYLKAC TPOEAEUONG
KOl evowpatwBlnke oto €bBvikd Aikalo pe Tov
Kavoviopuo 534/2002 tou Mepl tou EAEyxou NG
Punavong twv Nepwv kat tou ESadoug Nopou 106
(1)/2002.

H appoblétnta tou THAMOTOC EYKELTOL OTNV
nmapakoAolBnon kal afloAdynon Tng mMoLoTNTAS
TWV VEPWV O OXEON HUE TNV TTEPLEKTLKOTNTA TOUC
O£ VITPLKA QAATA OO YEWPYLKEG SPAOTNPLOTNTEC.

Yta mAalola g odnylag autng aflodoynOnkav ta
Sebopéva tou Slktvou mapakoAouBnong yla TNy
niepioSo 2004-2007. Me Baon tnv afloAdynon autn
enavakaBoplotnkav mévie (5) anod tig £EL (6) gva-
AWTeG amod vitpopUuTavon {wveg. OL TIEVTE EUAAWTEC
{wveg adopolV undyela USATIKA CWHOTA KoL CU-
YKEKPLUEVA aUTA TwV Kokkivoxwplwy, Kitt — MepPo-
Ala, Akpwtnpt, Néyela kat NOALg Xpuooxoug. Avti-
Beta, to emidpavelako LOATIKO cwpa Tou Kapkwtn
adalpedNKe amd ToV KATAAOYO TwWV EUVOAWTWVY OF
vitpopumavon Teploxwv. NapdAAnAa, ol TTEPLOXEG

water to the water balance. Towards this goal,
there is an ongoing study for the artificial recharge
of the Limassol (Garillis) aquifer using tertiary
treated water through injection wells.

The above practice is expected to improve the
qualitative and quantitative regime of the aquifer
that exhibit high nitrate concentrations and sea-
water intrusion at its coastal part.

Katackevij gumlovtioTikdy yewtpricewy otov motauo I'apviin
Construction of recharge boreholes in Garillis river

Implementation of legislation Directive
91/676/EEC

Directive 91/676/EEC deals with the protection of
waters against pollution caused by nitrates of
agricultural origin. It was incorporated to the
national legislation with Regulation 534/2002 of
the Protection of Water and Soil Law 106(1)2002.

The Department’s competence comprises the
monitoring and evaluating of the quality of water
resources (surface water and groundwater), in
terms of their concentration in nitrates of
agricultural origin.

In the framework of this directive, the data from
the monitoring network for the period 2004-2007
have been evaluated. Based on this evaluation, five
(5) out of the six (6) nitrate vulnerable zones have
been re-declared. The five vulnerable zones repre-
sent ground water bodies and specifically those of
Kokkinochoria, Kiti—Pervolia, Akrotiri, Pegia and
Polis Chrysochous. On the contrary, the surface
water body of Karkotis has been removed from the
list of the nitrate vulnerable zones. Furthermore,
the aquifer areas of Western Mesaoria and Agios
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Twv ubpodopwv tNg Autikng Meoaopiag Kal Tou
Aylou Ogobwpou Adpvakag CUVEXLOOV va Eglval
umo Olepelvnon. TéAog, uToPANBNKE n OXETIKN
£€kBeon mpoc tnv Eupwmnaikn Emitpornn, mou adopd
v Nepiodo 2004-2007.

Me Bdon ta amoteAéopata tng meptddou 2004-
2007 b6ev mpokUTMTeL omoladnmote sudavig taon
BeAtiwong tnNE moLdTNTAG TWV VEPWVY OTLG EUAAWTEC
O£ VITPOPUTIOVON TIEPLOXEG.

Oodnyia IMiaicwo yro ta "'Yoara 2000/60/EK

To TUAMO EUTAEKETOL EVEPYA OTNV UAOTIOLNON TWV
UTIOXPEWOEWV TOU KpAToug, TTou amoppEouV amod
v edpappoyn tng Odnyiag MAaiolo yia ta Yéata
2000/60/EK. Méexpt onuepa  ulomol)dnkav ot
TPOVOLEG TwV apBpwv 5, 6, Kal 8.

Odnyia 2006/118/EK

H oényla autr uoBetnBnke mpocdata Kot oXeTile-
TOL PE TNV MPOOTOCia TWV UTOYELWV VEPWYV ard TN
pumaveon Kat thv uroBaduton. Xto TuApa avatéon-
KE TO TEXVIKO OKEAOG TNG 08NyLaC KL TILO CUYKEKPL-
péva n afloAdynon TNg XNULKAG KOTACTAONG TWV
UTIOYELWV LSATWY, TOV EVIOMIOUO ONUOVIIKWY Kal
SlatnpoVpevwy avodilkwy TACEWV Kal Tov kabopl-
OUO onuelwv ekkivnong ylo tTnv avootpodr Ttwv.
Evtog tou 2008 olokAnpwBnke o KaBoplopdg Twv
OVWTEPWY OTTOSEKTWY TIUWV, &VW €vtogc 2009
QVaEVETAL va yivel n afloAdynon NG XNULKNAG
KOTAOTOONG TWV UTIOYELWV USOTIKWY CWHATWV.

KaBopiopoc Lovav tpoctaciog
VOPEVTIKAV YEMTPNOEDV

O koBoplopdg Lwvwv MPooTaciog TwWY USPEUTIKWY
YEWTPNOEWV MPokKUTTEL ard Tov MNepl Tou EAEyxou
™¢ PUnmavong twv Nepwv kat tou Edadoug Nopo
106(1)/2002.

Me Bdon tov vopo auto Ba kaboplotolv {wVeg
npootaciag yia 400 Tepimou USPEUTIKEC YEWTPN-
0£lG. To TuAMa avéNaPe va EKTTOVIOEL ASTTOUEPELS
UOPOYEWAOYIKEC HEAETEC yla KABe yewtpnon, Ue
Baon TI¢ omoiec opilovtal oL OXETIKEG TWVeG
npootaciag amd tnv apuodia apxn. OL peAETeg
QUTEC AapBavouv umoyn TG YEWAOYLKECG, UOPOYEW-
AOVIKEG Kal USPOAOYLKEC CUVBNKEC, TIG XPNOELS YNG
KO, YEVIKQ, TLG TOTUKEG TILECELG OTA UTIOYELD VEPAQ.
MéExpL onuepa ekmoviOnkav 88 TETOLEC UEAETEG.
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Theodhoros of Larnaka are still under investigation.
Finally, the relative report for the period 2004-2007
has been submitted to the European Committee.

Based on the results of the period 2004-2007,
there is no discernible water quality improvement
trend, within the nitrate vulnerable zones.

Water Frame Directive 2000/60/EE

The Department is actively involved in meeting the
country’s obligations that derive from the Water
Framework Directive 2000/60/EC. To this day, the
provisions of articles 5, 6 and 8 have been imple-
mented.

Directive 2006/118/EC

This Directive was recently adopted and deals with
the protection of groundwater against pollution
and deterioration. The technical part of this
Directive, specifically the evaluation of the
chemical status of groundwater, the detection of
substantial and persistently increasing trends as
well as the declaration of their starting and reversal
points, was assigned to the Department. By 2008,
the definition of the threshold values has been
completed, while in 2009 the evaluation of the
chemical status of the groundwater bodies is
expected to be completed.

Delineation of protection zones for
water supply boreholes

The provision for the delineation of protection
zones for water supply boreholes derives from the
Water and Soil Pollution Control Law 106(1)2002.

Four hundred (400) protection zones will be deline-
ated. The Department carries out detailed hydro-
geological studies for each borehole based on
which the protection zones are specified by the
competent authority. Such studies take into consid-
eration the geological, the hydrogeological and the
hydrological conditions, land use and in general, all
the pressures exerted locally on the groundwater.
Up to today, 88 such studies have been defined.

The Department is also actively involved in the pro-
tection of the water resources, suchas the



To TUAMO €UTAEKETAL, ETTiONG, 0 BEuata mpoaota-
olag Twv udatikwyv mopwv, Onwg gival n eésvpean
KOTAANAWYV Ywpwv ylo. thv emnefepyooia  Kal
S61G0g0n TWV LVYPWV KOl OTEPEWV ATIOPANTWY TWV
TOAEWVY, OLKIOHWVY KOl XWPLWV Kal ylo TNV todn
{wwV o€ EKTAKTEC TEPUTTWOELG.

HopakorovOnon vadyer®v vep®V

To Tunuo eykotéotnoe Kol Aswtoupyel oelpad
Siktuwv mapakoAouBnong, ta omola oxetilovral
KUplwe pe TNV edapuoyrn OXETIKAC £OVIKAC Kal
KOWVOTLKAG vopoBeoiag. Ta Siktua autd umootnpl-
{ouv emiong tv ekmdvNon €PEUVNTIKWY TIPOYPaU-
HATwv. Ta onUavtikotepa eival Ta akoAouvba :

a) To Aiktuo Nitpopumavong

To 6iktuo autd oxetiletal pe TNV edpapuoyn Twv
npovolwv tne Obnyiag 91/676/EOK, mou adopd
TNV TPOOTACia TWV VEPWV OO VITPIKA aAata
VEWPYLKNG TpoéAeuong. ArtoteAeital and 220 otab-
HoU¢ ota UTtOyELa vepad Kal 10 ota emipaveLoKd.

B) To Autoypadiko Aiktuo

To &iktuo aUTO KAAUTITEL TOUG TILO OCNUAVTIKOUG
uvdpodopoug amotedovpevo amd 90 otabuolg
ouveyoUl¢ Kataypadng (ava wpa) tng otabung,
Beppokpaociag Kal NAEKTPLKAG AyWYLHLOTNTAC TOU
UTOyelou vepol. To TUAHO TIPOYPOAUMOTI(EL TOV
oTaSLOKO EKOUYXPOVIOUO Kal Thv avaBabuiwon tou
udlotapevou oxetikou efomAlopou. ‘Hé6n 33
otaBpuol €xouv avapfabuiotel og TNAEUETPIKOUG.

Ta Sebopéva, mou ocuMléyovtal, opxeloBetouvtal
otn Baon 6edopévwy EnviS kal xpnotpomnolouvral
Kuplwe oe peléteg vdatkwy Looluyiwyv, texvnToU
Kol $UCLKOU €EUMAOUTIONOU, KaBwE KOl TtapaKo-
AoUBnonc tng udaAplplvong TWV TOPAKTIWY
vdpoddpwv. MapakolouBeital, emiong, n moldtnTa
Tou BpoOxLVOU vepOU.

identification of suitable areas for the treatment
and disposal of liquid and solid waste and for the
burial of animals in the event of an emergence.

Groundwater monitoring

The Department has installed and maintains a
number of water resources monitoring networks
that are mainly related to the implementation of
the relative national and European legislation.
These networks also contribute to the Departments
research projects. The two most important moni-
toring networks are the following:

a) The Nitropollution Network

This network is related to the implementation of
the provisions of Directive 91/676/EEC, concerning
the protection of waters against pollution caused
by nitrates from agricultural sources. The network
consists of 220 stations for groundwater and ten
(20) for surface water.

b) The Datalogger Network

The network covers the most important aquifers
and it consists of 90 monitoring stations equipped
with loggers for continues (hourly) groundwater
level, temperature and conductivity monitoring.

The Department is planning on updating and
upgrading of the current equipment and it has
already moved on to converting 33 of the existing
monitoring stations, to telemetric ones.

The datalogger data are stored in the EnviS data-
base and are mostly used in water balance studies
and specifically in the monitoring of aquifer
recharge as well as the seawater-groundwater
interface fluctuation, at the coastal aquifers.
Furthermore, rainfall quality monitoring networks
are also operated.

Merafoir e orabung kot Ogpuorpacias Tov
VIOYEIOD VEPOU G€ yerTpon oty IlepicTepdva
Changes in groundwater level and temperature in
a well at Peristerona village
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AikTvo TOpPaKolovOneng vIOYEIWY vEPOY ue fdon Ty 0onyia
91/676/EOK yia ™y vitpopvmavon
Monitoring network based on Directive 91/676/EEC  for nitropollution

Kaloyn avayk@v o€ vroyelo vepod

Ektéc amd tnv udpoyswloyikn épeuva, to T.I.E.
npofaivel otV avopuén TOPAYWYLIKWY YEWTPH-
OCEWV HE OKOTIO TNV KAAUYN USPEUTIKWVY KoL apSeu-
TIKWV OVayKWV OE Kowotnteg, kabwg emiong ylo
NV evioxuon Twv KUBEPVNTIKWV USATIKWV EPYWV.
o Tov OKOTIO AUTO, EKTOC o Ta SLATPNTIKA PEoa
Tou TUAUATOG, HLoBwvovTal EMIONG OXETLKEG UTIN-
PECLEG Ao TOV LOLWTLKO TOMEQ .

Evtog tou 2008 avopuxOnkav 59 €peuvnTIKEC YEW-
TPNOELC ouvoAlkoU BdaBoug 14.582 m. e 36 ar’
OUTEC EKTEAEOTNKAV SOKLUAOTIKEG QAVTANCELG, WOTE
va afloAoynBouv kat aflomolnBouv yla mapaywyl-
KoUC OKOTIoUC.

21a0uds avropatns Karaypopns etabuns, Ospuorxpacios
Kal NAEKTPIKHG OYQYUOTHTAS TV VTOYELDV VEPDY
Automated monitoring station for groundwater level,
temperature and conductivity

Groundwater prospecting

Apart from exploration, the department utilises its
drilling and pumping facilities in drilling productive
boreholes to meet the needs of communities in
potable and irrigation water as well as in
supporting  governmental water schemes.
Outsourcing is also utilized, in addition to the
department’s drilling equipment.

In 2008, 59 exploratory boreholes, summing up to
14.582 meters have been drilled. Pumping tests
were performed in 36 boreholes in order to be
assessed and used for water supply and irrigation
purposes.

Avopoén vOPoYEDTPNGNS HE CPVPOYEVTPUTAVO
Drilling of a borehole with a Schramm rig
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Aokpactiky aviinen o yedTpyon oty mepioyl Tpoddovg
Pumping test in a borehole in the Troodos area




7.4. TEQTEXNIKEX MEAETEX /
IF'EQIIPOBAHMATA

To TuAua avaAopBAavel ToV MPOYPUUUATIONO, TV
eKTEAEON Kal afloAdynon Twv avoyKalwv yewAoyL-
KWV - YEWTEXVIKWV EPEUVWV, TIOU QTTALTOUVTAL YL
™ owoth Kal achadr) Bepeliwon twv dtaddpwv
QVAITTUELAKWY €PYWV (TEXVIKWY KATOOKEUWV) TOU
KpAdtoug. ZUMMETEXEL, €miong oOTn HEAETN  Twv
duokwY yewAoylkwyv dalvopévwy, Omwe sival ot
KatoAlobnoelg, ol katoPfobpeg kot oL £dadlkég
kablnoslg. Emumpoobeta, ekdépel amoPelg oe
VEWAOYIKEG-YEWTEXVIKEG  €KkBEoelg  ISLWTIKWV
lpadeiwv, TOU TAPATEUTIOVTOL OTO TUAUA Ao
aAAa KuBepvntikd TUAUATA, TTOU acXOAouvtal UE
TEXVLKEG KOTOLOKEUEC.

Yoatika épyo

JTov Topéa Twv Ydatikwy Epywv, ota mAaiola tng
HEAETNG ylOL TNV EKTIOVNON TWV KOTOOKEUQOTIKWY
oxeblwv Ttou @payupatog Tepoepavou, €Exouv
Sle€ayBel CUUMANPWHATIKEG UTIOYELEG YEWTEXVIKEG
£peuvec. Ale€Nxbnoav emiong YEWAOYIKEG EPEUVEG
ot Sladopa YwWPLA TTOU AVTLLETWII{OUV ATOXETEL-
TIKA TtpoBANHaTa.

7.4. GEOTECHNICAL STUDIES /
GEOPROBLEMS

The Department undertakes the planning, the
implementation and evaluation of the geological -
geotechnical investigations, which are necessary
for the appropriate and safe foundation of various
development projects (constructions) of the State.
It participates, also, in the study of natural
phenomena and geohazards, like landslides and
other types of slope instability, Karstic Geomorphs
(cavities, caves and sinkholes), and with
phenomena of ground subsidence. Additionally,
the Department consults for geological and geo-
technical reports compiled by Private Offices,
which are referred in the Department by other
Governmental Departments that deal with con-
struction projects.

Water retaining structures

In the Section of Water Projects, within the frame-
work of the design of Tersefanou Dam, additional
underground geotechnical investigation has been
carried out. Geological investigations were carried
out also in various villages that face sewage system
problems.

Iavopouiky Amoyn mpog ta dvtikd, Ts Oéong kar s Aipvyg
T0v V7o pueiéty Ppdayuaros Tepoepdavov. Avopvén diepevvnTikic
OEIPUATOITTIKHG YeDTPNOHS oTNY Oéon Tov aéova.

Dam and reservoir area of the under design Tersefanou Dam
(Panoramic view to the W). Drilling of exploratory sampling bore-
hole at the Dam Axis.

ITvpnvas yedrtpnons I'7 6s Oéon vaepyetiiotyy Ppayuaros Tepoepdvoo.
Awakpivovrou evaliayés Kpnriowv — Ilvoli@wv.
Core of the no I'7 Borehole at the spillway position of the under de-
sign Tersefanou Dam. Alternating layers of Chalks and Siltstones are
distinguishable
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"Epyo. 0d0molioc-ye@upomotiag

Ta €pya Odormoliag kat Fedpupomnotiog anotéleocay
nedia YEWAOYWKWY /[ YEWTEXVIKWV EPEUVWV OF
S1adopeC MEPLOXEC, UE KUPLOTEPO £pY0 TN YEPUpPQ
otnv €i00d0 TNG AEUKWOLOG OTOV AUTOKLVNTOSPO-
po Asukwolag-Agpeoov. OL €peuveg epAapBavav
EMLOAVELOKEG, UTIOYELEC KAl  E€PYOOTNPLOKEG
peAétec. Emiong £€xouv afloloynBei meptBaAiovti-
KEC KOl YEWAOYIKEG - YEWTEXVIKEG HLEAETEC, TOU
ekmovnOnkav amo OWTIKA ypodela PeAETWY, ylo
Sladopec meployEc, He KuploTepa £pya Tov MNepiue-
TPWKO  AuTOKLYNTOSpOHO  Asukwolog Kol TNV
Mopiva Aepecol.

AvabOswpnuévos Xaptns Zovov I'eswiopkys Karaiiniotyras ety
weproyn tov ywprov Toyvy. H avabsdpnon yiverar ota mlaicia tng
TaApaKolovOnens Ty TEPLOYOY ue KapoTiKd mpofiijuata /
KaATafOOpES, PHETA OO AETTTOUEPT] EPEVVITIKI] — YEWOTPNTIKY EPYOGIA .

Revised geological suitability map in the area of Tochni.
The revision is undertaken within the framework of monitoring the
behaviour of areas suffering from karstic phenomena/sinkholes, after
detailed ground investigations- drilling works
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Road and bridge projects

The Road and Bridge Projects constituted fields of
geological/geotechnical investigation in various
regions, with a main project, the bridge in the
Nicosia entrance, where the Nicosia-Limassol High-
way ends. The surveys included surface, under-
ground and laboratory studies. Environmental and
Geological - Geotechnical Studies, which were
carried out by private offices for various regions, in
particularly for the Peripheral Nicosia Highway and
Limassol Marina, have been also evaluated.

Epyacics avopolne epeovntikiic yedTpons ue 1o SE1YUaTOINTTIKG
yewtpvmavo tov T.I.E. ota miaiclo TG ye@TEYVIKIG PEASTHGS Yia
THV KATAGKEDY TOY KTIPIAKOY EYKATOCTAGEWDY
tov IloJitictikot Kévrpov Kvmpov oty Asvkwaoia.

Drilling works of exploratory borehole undertaken by the
sampling Rig of G.S.D. within the framework of geotechnical
investigation for the construction of the Cultural Centre in Nicosia




"Epyo owioTikig avanToéng

Jtov topéa NG OWKLoTIKAG Avamtuéng, €xouv
eniong Oie€axBel emudpavelakéG Kal UTOYELEG
VEWAOYIKEG / VEWTEXVIKEG €peuveg, KABWC Kol
EPYAOTNPLOKEG peAétec. H avamtuén autn mepl-
AapBove eupl ddopa Epywv, onwe Saxwplopd
OLKOTIES WV, OLKLOUOUC auToaTéyacon , Snuoupyia
YNMESWV YKOAD, EYKATAOTAGCN OVEUOYEVWNTPLWV
(atoAkwv mapkwv). 2to dpdacpa Twv Epywv auvtwy
nephappavovtal eniong KInpLo — LE KUPLOTEPO
To MNoAltlotiko Kévtpo otn Asukwola - Kowuntipla
oe Sladopa xwpLd OAwv Twv Emapywyv, moAeodo-
MLKEG KOL OLKOSOULKEG AdElEC TOU  KAAUTITAV
TIOAAEC TIEPLOXEC YLOL OVEYEPON KOTOLKIWY KaBwg
Kol avamtuéelc o wpld emiong OAwv Twv
Enapylwv.

Y& ‘Epya TIOU EUTIMTOUV 0’ AUTO TOV TOUEX £XOUV
eniong oflohoynBel YeWAOYLKEC - YEWTEXVIKEG
HEAETEG, TtOU ekmovABNKav amd WLWTIKA ypadeia
HEAETWY, TIX. YL OLKLOTIKEG LOVASEG.

Actoyicc / acTd0e1EC TPAVOV

Aotoyieg /aotaBeleg mpavwv oe Sladopa £pya n
KOLL TIEPLOXEG OLKLOTIKAG QVATTTUENG, E KUPLOTEPQ
Vv ekkAnoia tng Movng tou Apxayyehou MixanA
otov AvaAuOvTa KAl O TEPLOXN OLKLOTIKNG
avamtuéng Tou Xwplou Teposdpdavou, £xouv
SlepeuvnBel yla Stalevkovon Twv oLTtiwy Tou TIG
TIPOKAAEL. € TEPUTTWOEL OOTAOELOC TIPAVWY |,
TIOU KAAUTITOV TIOAAEG TIEPLOXEG ATIO OAEC TIG
Emapyieg, €xouv emiong mpotabel otabepo-
TIOLNTIKA LETPAL.

Meléteg N'eompofinpdarov

Ot peléteg lewnpoPAnuatwy nepthapPavayv e€el-
OLKEUUEVEG YEWAOVYLIKEG /YEWTEXVLKEG EPEVVEG, OF
Tieploxeg Sladopwyv XwPLWV, yla TNV €KMOvVNoN
XopTwy He {wveg yewAoylkng emikivbuvotntog /
KataAAnAoTNnTag, oToxevovtag otnv KAAUTEPN Kot
aopaAéotepn TTOAEOSOULKY) AvVATTTUEN TOU TOTOU.
Y€ TIEPLOYEC UEPLKWV XWPLWV —Toxvn, Népa XwpLo
Nrioou kat Apadimrmou- oL XAPTeG, ToU ekmovAon-
Kov ota mAaiola Tou EpeuvNTIKOU TIPOYPAUOTOG
MEAETNC TWV KAPOTIKWV aLVOUEVWY oTa yuou-
Xa MeTpwpata TN Kumpou, €xouv emavektiunel
KOl UE CUMMANPWHUATIKEG EMLDAVELAKEC, UTIOYELEG
KOL EPYNOTNPLAKEC EPEUVEG €XOUV ETOLUAOTEL
ovaBewpnuévol xapteg. Exouv afloAoynBel ot
nipoodopég, mou uroPARBONKaAV yLaL TO EPEUVNTLKO
Tipoypappa tng Mehétng twv  Katohobroewv oe
neploxég tng Emapylog Nadou kat n 0uBaon

Projects for urban development

In the Section of Urban Development, surface and
underground geological / geotechnical investiga-
tions were also carried out, as well as laboratory
tests. This development included a wide spectrum of
projects, as division of plots, self-housing
settlements, golf fields and installation of air
generators (Aeolian Parks). Within the same
framework, projects included also buildings - mainly
the Cultural Centre in Nicosia, cemeteries in various
villages of all Districts, urban and building authorisa-
tions that covered a lot of areas for residence
construction, as well as developments in villages of
all Districts.

For projects, which are within the same section, i.e.
housing, numerous geological-geotechnical studies,
which were carried out by private offices, have been
also evaluated.

Slope failure / slope instability

Slope failure/slope instability geotechnical investiga-
tions were undertaken for various projects and/or
even areas of built-up growth, mainly the church of
Archangel Michael Monastery in Analiontas and
Tersefanou village built-up zone, with a scope the
clarification/interpretation of the parameters, which
trigger the slope instability/failure. In the cases of
slope instability at various locations of various
Districts, stability measures have been also
proposed.

Geoproblem Studies

The Geoproblem Studies included sophisticated
geological/geotechnical investigations, leading in
the compilation of geological vulnerability/suitability
maps for problematic areas and villages of Cyprus,
scoping the optimization and the safety of urban
development in the Island. In the areas of Tochni,
Pera Chorio Nissou and Aradhippou villages, the
vulnerability/suitability maps, which were compiled
within the framework of the Study of the Karstic
Phenomena Project for the gypsiferous rocks of
Cyprus, have been also re-evaluated with additional
surface, underground and laboratory investigations.
The final result of this re-evaluation was the pro-
duction of revised geological vulnerability/suitability
maps. An evaluation of the tenders for the research
project for the “Study of Landslides in Areas of the
Pafos District” was carried out. The tender has been
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£xel avateBel, LOWwTIKA, Ot etalpeia, n omoia
ApXLOE TI{ €Pyacieg TOU €PEUVNTIKOU QUTOU
TIPOYPAUUATOG, OMWE TPovooUV oL OpoL Tou
JupBoAaiou.

Hextpoviki] Baon F'eoteyvikdv Agdopévov

H nlAektpovik Baon yewtexvikwv 6edopévwv
OVAMTUCOETAL /EVNUEPWVETOL OUVEXWC, OdoUl
£€xouv mpootebel 33 copwyéveg ekbéoelg, 143
COPWUEVA EVTUTIO YEWTPNOEWV Kal 212 capwie-
vol Tomoypadikol XAPTEG, MAVW OTOUC Omoioug
gywve Pnolomoinon epeuvnBéviwy Ywpwv. MNa tnv
NAEKTpOVIK autr epyoocia 8066nke Slaitepn
onpaotia €xovrag eniong untoyn ot Ba Bonbouloe
TOAU Kat Oa enioneude tn Sladikaoia cUYKEVTpW-
oN¢g Kol HEAETNG UPLOTAUEVWY OTOLXELWV yla TO
véo Epeuvntiko Mpoypappa ya tic KatoAlobnoeig
OE TIEPLOXEG TG MNadou.

assigned to a private consulting firm, which has
commenced the research according to the terms of
reference.

Geotechnical Database

The geotechnical database is being developed and
edited continuously, since 33 scanned reports, 143
borehole records and 212 GIS maps were included in
the system. A particular importance was given to
this geodatabase, since the development of it would
accelerate the process of existing data collection
and evaluation for the new research project “Study
of Landslides in Areas of the Pafos District”.

KatoiicOnon peyaing kliuaxos orov Zynuatioué Kadnka, meproyn Kabnra
Large-scale landslide in the Kathikas Formation, Kathikas area
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7.5. XEIXMOI

To TuAMO MEAETA emiong TOUug OElOROUG OTOV
KUTIPLOKO Kol EUPUTEPO XWPO yLa TIPOCSLOPLOUO
TWV OELOUOAOYLIKWY OTOLXElWV, TTou pmopolV va
BonBrnoouv otnv opBoloykn ektipnon NG
OELOULKAG EMKLVOUVOTNTAG TWV Sladopwv meplo-
XWv tne Kimpou, wote va kataotel Suvatn n
QVTLUETWTILON KOL MEIWON TWV KATOOTPEMTIKWY
QMOTEAEGUATWY TOUG,.

To Xewoporoyikoé Aiktvo Kvmpov

Katd to 2008 cuveyxiotnke mavw os 24wpn Baon
n Aeltoupyio Tou Zelwopoloylkol Alktluou, TouU
arnoteAsital and entd otabuouc, dvo otabuolg
avapeTadoone OEloULKWYV Sedopévwy Kal TO
KEVTpO Kataypadn¢ oslopwv otn Asukwola.
MapdAAnAa, Aettolpynoe to Aiktuo Emitayuvolo-
vypadwv ota avapevopeva mAaiola pe 4 avaloyt-
KoUG kat 12 PndLakolg enttayxuvoloypadoug.

Yewokn Apastnprétnro

Katd tnv nepiodo lavouapiov—AskeuBpiov 2008
Kataypadnkav oto Zelopoloylkd Kévipo 309
oslopol. Méoa oto 2008 mapatnpndnke sehadpd
HElwon TG OELOULIKAG SpacTnpLOTNTAS OTNV TEPL-
oxn t¢ Kumpou, n omoia opwg eival mepimou n
6l pe ekelvn TwV MPONYOUUEVWY OKTW ETWV
(2000 €wg 2007). ZuvoAika kataypadnkav 217
tornikol oelopol pe amoOOTACN  ETULKEVTIPWY
HLKPOTEPN TwWV 300 XIALOUETPWY OO TG OKTEG TNG
KOmpou, 57 mepidepelakol oelopol He amootaon
ETUKEVTPWY HeTafl 300 — 1000 XIAMOUETPpWY OO
TG akTEG TNG KOmpou kat 35 tnAeoslopol kot
HoKplvol oslopol peyéboug > 5.0 Babuwv otnv
KAlpaka Richter, pe amootacn emMKEVTIPWY MEPAV
Twv 1000 YIALOUETPWY Ao TIC AKTEC TNG KuTtpou.

Ao TO OUVOAO TWV TOMKWV Otflopwv, 156
oslopol giyav enikevtpo tnv unoBaldooia nepLo-
XN, EVW oL urtoAoLrol 61 cslopol eixav emnikevtpo
v &npd. OL mo katw 10 oslopol mou €ywvav
aloBntol oe dladopeg meploxég tng Kumpou kotd
10 2008, dpaivovtal oTov mivaka.

7.5. EARTHQUAKES

The Department studies on a permanent basis the
seismic activity in the broader area of Cyprus in
order to help determine the earthquake parameters
necessary for assessing the seismic hazard of the
different zones of the island and to be in a position
to take the necessary actions to face and minimize
losses from earthquakes.

The Cyprus Seismic Network

In 2008 the Cyprus Seismic Network, which consists
of seven stations, two relay earthquake data
stations, the earthquake data acquisition system and
the earthquake-recording centre in Lefkosia
operated on a 24 hour basis. In parallel the
accelerometer network operated with four (4)
analogue and twelve (12) digital accelerometers.

Seismic Activity

Between January and December 2008, 309
earthquakes were recorded by the seismological
center. This seismic activity during this period shows
slight decrease of seismic activity in the region of
Cyprus, which is in any case it is approximately the
same to that of the previous eight years (2000-2007).
A total of 217 local earthquakes were recorded with
epicenters distances smaller than 300 kilometres
from the coast of Cyprus, 57 were regional
earthquakes with epicenters distances between 300-
1000 kilometres from the coast of Cyprus and 35
were teleseismic and distant earthquakes with
magnitude >5.0 on Richter Scale with epicenters
distances greater than 1000 km from the coast of
Cyprus.

From the total number of earthquakes 156 of them
had an offshore epicenter while the rest of them 61
in number had their epicenters on land. The
following 10 earthquakes which were felt in various
areas of Cyprus during 2008, are shown in the table.
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AwoOnToi ceropoi oty Kvnpo kata to £tog 2008 - Earthquakes felt in Cyprus during 2008

, TomukA , , L. L. Area where the
A/A Huepopnvia pa MéyeBog ZeLopol MepLoxn, OOV 0 GELGHOG EYLVE earthquake was felt — Remarks
A/N Date (Pixtep) aeBntog - MNapoatnproelg
Local . .
. Magnitude (Richter)
time

EAadpd aoBntdg otn Aepecd. | Lightly felt at Lemesos.

1 25/01/2008 00:53 35 Enikevtpo: Oaldooia mepoxry 10 | Epicentre: offshore 10 km south
XAH. voTia TG aktrg MeppacoyLag. of the coast of Germasogia.
EAadpd aiobntog otn Adpvaka. | Lightly felt at Larnaca.
Enikevtpo: meploxr tng Tpou oto | Epicentre: area of Tyros in Leba-

2 15/02/2008 12:37 4.8 AiBavo 240 xAp. votioavatoAwkd | non 240 km southeast of the
™mg Adpvoakag. coast of Larnaca.
Agv avadépOnkav Inpisg. No damage was reported.
EAadpd aiobntog oto Axkpwtrpt | Lightly felt at Akrodiri and Ypso-
kot YYwva. Emikevtpo: Baddoowa | nas. Epicentre: offshore 44 km

3 06/06/2008 03:12 4.4 nepoxy 44 xAp. vouodutikd tng | southwest of Lemesos.
Nepeoo. No damage was reported
Agv avadépOnkav Inpieg.
EAadpd awobntdg otn XAwpaka. | Lightly felt at Chloraka.

a 19/06/2008 04:39 33 Enikevtpo: Oaldcoia mepoxry 40 | Epicentre: offshore 40 km north
XAH. Bopelobutikd TG NMddou. west of Pafos.
MoAU awoBbntég otnv MNMado, otnv | Strongly felt at Pafos, Polis Chry-
NOAn XpuooxouUg kat eAadpd at- | sochou and lightly felt at Lefkosia
00ntog otn Acukwoia kat Aepeco. | and Lemesos. Epicentre: offshore

5 15/07/2008 06:26 6.4 Enikevtpo: Baldooia neploxn votia | south of Rodes island, 420 km
¢ P6Sdou, 420 xAu. Bopeodutikd | northwest of Pafos.
™¢ Nadovu. No damage was reported.
Aev avadépOnkav {npieg.
EAadppd awoBntdg otn Aepecd. | Lightly felt at Lemesos.
Emnikevtpo: meploxn Npaotid KeAha- | Epicentre: area of Prastio- Kel-

6 14/08/2008 09:25 3.6 Kiou tng Aepecou. lakiou of Limassol.
Agev avadépOnkav Inpieg. No damage was reported.
EAadpd aiodntdg otn Aepeco. Lightly felt at Lemesos.

7 18/09/2008 19:54 3.5 Entikevtpo: neploxn Yy wva. Epicentre :area of Ypsonas.
Aev avadépOnkav {npisg. No damage was reported.
MoAU  auoOntdg oto Mapoadipvy, | Strongly felt at Paralimni,
Ayia Namna, Adpvaka kou eAadpd | Agia Napa and Larnaca and lightly
aodntog otn Aeukwoia. Entikevipo: | felt at Lefkosia.

8 19/10/2008 17:08 4.5 Baldooia meproxr 25 XAR. votoa- | Epicentre: offshore 25 km south-
vatoAwkd tng Ayiog Nanag. east of Agia Napa.
Aev avadépOnkav {npisg. No damage was reported.
MoAv awodntog otn Adpvaka, | Strongly felt at Larnaca and
Tepoeddvou kat eAadpd awobntog | Tersefanou and lightly felt at
oto NapaAipve, Ayia Nana, kaw otn | Paralimni, Agia Napa and Le-

9 09/11/2008 20:23 41 Neukwoia. Emikevipo: BOaAdocowa | fkosia.
nieploxy 40 XAW. VOTLOAVOTOALKA Epicentre: offshore 40 km south-
™¢ Adpvakag. east of Larnaca.
Agv avadépOnkav Inpieg. No damage was reported.
EAadpd ouoBntdég otn Aegpecd. | Lightly felt at Lemesos.
Enikevtpo: meploxy Méoca rlewro- | Epicentre: area of Mesa Gitonia.

10 26/12/2008 09:35 3.5 VIGG. No damage was reported.
Aev avadépOnkav {npieg.
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Zeiouoypdpnua tov exelcodiov Tis Ins Nocufipiov 2008
Seismogram of the 9th November 2008 earthquake
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Yuvepyaoieg

OAa ta oswopohoyikd Sedopéva kataypadpnkav o€
punviaio ostopoloyikd deAtia kot StaBilBdaoctnkav os
TieEpLPEPELAKA OELOLOAOYLIKA KEVTPO, UE TO oOmola
ouvepyaletal To TUAMA Yl IEPALTEPW OELOAOYNON Kall
peAétn.  Ta &eAtia autd amootéAhovtal emiong
oveAMMwWG oTn oslopoloyikn tpanela tou AleBvolg
JelopoloykoU Kévtpou oto Hvwpévo BaoiAelo, kabBwg
Kol oto Eupwpeooyelakd Zelopoloylkd Kévtpo otn
FraAAia. AtootéAAovtal emiong oe S1APOPEC UTINPEDIES
otnv Kompo, 6nwc tnv MoAwtik Apuva, to TpAua
Avarntiéewg Yédtwy, kobwg kal oto Emotnpovikd
Texviko EmupeAntrplo Kompou (E.T.E.K.) KA.

Emuthéov, eTolpudotnkav Ttéooepa TpWNVLaia
oclopoloylka SeAtia ywa  evnuépwon dadopwv
UTINPECLWY, OPYAVIOMWY KoBwg Kot twv Méowv
Madiknc Emkowvwviag.

Jta mAaiola TOu TIPOYPAUUATOC «AVTLUETWIILON TWV
JUVETIELWV aTtO TOUG 2ELCUOUG 0To Aopnuévo NeptBan-
Aov» ouvexiotnke n ocuvepyaoia pe to EupwpecoyeLla-
KO Zelwopoloyko Kévtpo (EMSC) otn loAAia, tov
Opyaviopd yw tnv Amayodpsuon twv Mupnvikwy
Aokipwv (CTBTO) tou O.H.E. otn Biéwwn kat TO
npoypappa «Melwon Twv ANMWAElWV ONMG  TOUG
Yelopolg otnv  AvatoAwkr) Meodyelo» (RELEMR) tng
UNESCO.

To Kévzpo Kataypapiic Zeioudv tov Tunuatos I'ewlo-
kg Emoxonnons oty Asvkwaoio
The Earthquake-Recording Centre of the Geological
Survey Department in Nicosia

Collaborations

All seismic data were processed, evaluated and
reported in monthly seismological bulletins. These
were also sent for further study and evaluation to
other seismological institutes in the region, the
Seismic Data Bank of the International Seismological
Centre in U.K. and the Euro- Mediterranean
Seismological Centre in France. Relevant bulletins
were also delivered to government departments and
other authorities e.g. the Civil Defense, the Water
Development Department, the Technical Chamber of
Cyprus, etc.

Additionally, four quarterly earthquake bulletins
were prepared which provide information for various
departments and organizations as well as for
Means of Public Communication.

In the framework of the programme for the
reduction of earthquake losses in the build-up
environment the co-operation continued with the
Euro-Mediterranean Seismological Centre (EMSC) in
France, the Comprehensive Test Ban Treaty Organi-
zation (CTBTO) of the UN in Vienna and the
programme “Reduction of Earthquake Losses in the
East Mediterranean Region” (RELEMR) of UNESCO.

Zetopoi kard v mepiodo 1/1/2008-31/12/2008
Earthquakes for the period 1/1/2008-31/12/2008

Etjoro Exbeon 2008 - Annual Report 2008 33



7.6. TEQXHMEIA KAI IIEPIBAAAON

T'esoympucog Athog

To Tunua Fewloyikng Emokdnnong, €xovrag umoyn
TG Meyaleg miEcelg mou Séxetal To €8adog TG
Kumpou amo tig Stadopeg Spaoctnpldtnteg Kabwg Kot
TN onuaocia Tou xnuiopoL tou edddoug, anoddcios
v Sle€aywyn HEAETNG ylo TNV €KMOVNOn TOU
lewyxnukov AtAavta tng Kumpou.

H peAétn auth dpxloe tov Ampidlo tou 2006 o€
ouvepyaoia pe 1o mavermotiulo tng Néag Notlag
Ouahiag (UNSW). Exel Siapkela mévte XxpOvwv Kal
okomel otnv €kboon moAuctolxelakoU ewxnuikoU
Athavta moAAamAwy XpRoewv, 0 omoiog Ba amoteAel
™ Baon yla tnv opBoloyikr Slaxeipton tou edddoug
oAAG koL T Sle€oywyn AEMTOUEPECTEPWY EPELVWV
oe meplBalloviikd smuPapnuéveg TeploxEC. Oa
ekb0Bel og évtumn kot nAektpovikn popdn Kal Ba
KOAUTITEL TNV €AelBepn emukpdtelo TNG KumpLakng
Anuokpartiog, kKaBwg Kal To Xwpo Twv Bpetavikwy
Bacswv. Oa otnpiletal Baocikd oe delypoatoAnyieg
ebadoug amod 5.500 onuela Kol O €KATOVTASEC
avaAloelg, mou Ba kaAumrtouv éva gupl daopa
XNHULIKWY OTOLXELWV KL EVWOEWV.

O lewxnuikog Athavrag tng Kumpou Ba meplhappa-
VEL TOL YEWXNULKA XOpOKTNPLOTIKA Twv edadwv BAaosL
™¢ €6adoAoyLKNC TOUG KATATAENG KOl TNG UTIOKELUE-
vnG ABoloyiag. O oxedlaouog tnNg ev AOyw UEAETNG
TPoUTOBETEL OTL oL Baoelg Sedouévwy e TA YEWXN-
ULKA otolyeia mou Ba &nuioupynbolv Ba pmopouv
va xpnolgomotnBolv yia éva ToAU eupl ddaoua
edappoywv OmMwe TEePPAAOVIIKEG UEAETEG Kol
HeAETEG SLaypovIKAG TtapakoAouBnong tng XNULKAC
purmavong Ttwv edadwvV, OPUKTOAOYIKEG HEALTEG,
VEWPYLKEC Kal GAAeC edopUoyEC TOU  adopouv
YEVIKOTEPA OTn Xprnon yng. Oa £xel wg Baon ta
Frewypadika Zuotipata NAnpodopnong kat Ba eivat
oUMBOTOG He AMeg umtdpyouosg Kumplakég BAoelg
S6ebopévwy, TOU €xouv oxéon e TEPLPOANOVTLKEC
edappoyeg.

Méoa oto 2008 £xeL oAokAnpwOel n detypatoAnia
KoL n ekmaidevon oteAexwv Tou TUAHATOG 0 BEpata
SewypatoAnyiag edadikwv deypdtwy. Exel emniong
£eKLVNOEL N MpOETOLOOLa TWV E60PLKWY SELYUATWY
amo toug JupBouAoug £ToL WOTE va elval o B€on va
€KLV OOUV Ol YEWXNHUKEG avaAUoEeLg péoa oto 2009.

MapaMnia £xel Eekvrioel n Stodilkaoila TPoeToLUa-
olog kal avaluong Twv SEYUATWY TOU YEWXNULKOU
ATAQVTA YLoL TIC TIOPAPETPOUG TIOU €XeL SeopeuTel va
avaAloesL to TTE péoa amnd tnv Z0ppaon.
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7.6. GEOCHEMISTRY AND
ENVIRONMENT

Geochemical Atlas

By considering the enormous pressure the
Cypriot landscape bears due to different type of
activities as well as the huge importance of soil
chemistry the Environmental Geology section has
initiated a study for the creation of the Geo-
chemical Atlas of Cyprus.

The study has been conducted (since April 2006)
in collaboration with the University of New North
Wales in Australia. The study will be carried out
over a period of five years and its goal is the
creation of a multi-purpose geochemical atlas
which will be used as the basis for the correct
usage and administration of the ground and for
the conception of further detailed studies in
environmentally aggravated areas. The study will
be available in both print and electronic forms
and it will cover the government controlled area
of the Republic of Cyprus, including the areas of
the British military bases. It will be based on
samples taken from 5500 sampling sites which
will be analysed for a wide range of chemical
elements and compounds.

The geochemical atlas of Cyprus will be based
upon geographic information systems and it will
be compatible with other existing databases,
which deal with environmental applications. It
will include the geochemical characteristics of the
tested ground according to their territorial
classification and based on their underground
lithology. The project design ensures that the
geochemical and related datasets will have a
broad application in environmental assessment
and monitoring mineral exploration agricultural
and other land-use assessment and integration
ability with broader Geochemical Atlas of Europe
as well as the under construction European direc-
tive for the protection of soil.

The soil sampling has been completed during
2008 as well as the training of GSD staff on soil
sampling. Sample preparation has started for the
project so that chemical analysis can be com-
pleted during 2009. Parallel to this chemical
analysis for which GSD is responsible has also
been initiated.



Mewxnuikég AThavrag Tng Kumrpou / Geochemical Atlas of Cyprus

ZUYKEVTPWOTN VITPIKWV 16VTWVY o€ £da@ika deiyuata (NO3; ppm)

A1a6T0pd TV VITPIKOY 10VTOV 6TO £00.90G TEPLOYIS vaicOnTne oe vitpikd (Nitrogen Vulnerable Zone)
ota Koxxwoydpia (Erapyia Aupoymoeton)
Distribution of nitrate ion concentration in soils taken from an NVZ (Nitrogen Vulnerable Zone)
at Kokkinohoria (Ammohostos district)
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7.7. TEQO®YXIKEX EPEYNEX

To Tunua SLaBtel ouyxpovo yewdualkd EOTIALOUO.
JUYKEKPLUEVA, XPNOLUOTIOLEL  KATA  MepimTwon
Sladopec peboddouc, OMwe eivat N BaAPUTOUETPLKN, N
MOYVNTOUETPLK, N OELOULKN, N YEWNAEKTPLKA Kal TO
YEWPAVTAP.

Méoa oto 2008 é£ywav &ladopeg YeEWPUGOIKES
£PEUVEG, KUPLWE Yyl TNV UTIOOTNPLEN TWV EPYACLWV
Twv dtapopwv KAadwv tou Tunuatoc.

JUYKEKPLUEVA, EYLVE YEWNAEKTPLKN E£peuva OTNV
Kol\ada Tou ppaypartog MeppoodyeLag, UE OKOTIO TNV
Slamiotwon Tou TAXoUG TwV apHOXGAWKWY. Emiong
Sle€nxOnke yewnAekTplky €peuva  otnv TEPLOXN
Tepoeddvou pe okomd tnv Stepelivnon Tou pUnxowvL-
OUOU YEVECNC EKTETAUEVWY PWYUWYV TIOU epdaviotn-
kav fadvika eni Wnuatwv otnv meploxn.  la
Aoyaplaopo tng Ymnpeoiag Ayvooupévwy SLe€nyon-
KE EKTETOMEVN YeEWUOLKN €peuva otov TopPo
Makedovitiooag, pe Tnv pEBodo tou Mewpavtap, e
OKOTIO TOV EVIOTIOMO, Of UKPO PBaBog, TUnUATwWY
OlEPOTAGVOU TIOU GUVETPIPN oTnV MEPLOXA KOTA TV
Toupkikn ELoBoAn.

7.7. GEOPHYSICAL INVESTIGATIONS

The department has at its disposal modern
geophysical equipment. The following
geophysical methods can be carried out:
Gravimetric, magnetometric, seismic, geoelectric
and G.P.R. (Ground Penetrating Radar).

In 2008 the geophysical investigations carried out
were mainly for support of the work of other
sections of the Department.

Specifically, a geoelectric investigation was done
in the Yermasoya dam valley with the purpose of
determining the thickness of the gravels. A
geoelectric survey was also conducted in the
Tersephanou area with the purpose of
investigating the mode of formation of extensive
cracks in the sediments in the area. An extensive,
geophysical survey was also conducted for the
Missing Persons Service, in the Makedonitissa
Tymvos area, using the georadar method, for the
purpose of detecting the remains of an aircraft
that crushed in the area during the Turkish
Invasion.

Amoteléouara pemdnieKTPIKIS TOUOYPOPIaS 6To ywplo Movtayidxao
Results of geoelectrical tomography in Moutagiaka village
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7.8. AIATPHXEIX

To Tunuo Owobétel 8 Slatpntikd epyotadia
efomAlopéva e  TEPLOTPODLKA, KPOUOTIKA Kol
SEYUOTOANTITIKA  YewTpUTava, Kabwg Kal £va
ouvepyelo SOKLUOOTIKWY AVTANCEWVY yla g€UTINpE-
™Ton twv  Sladopwv €PYaAcLWV KOl EPEUVNTIKWV
T(POYPAUUATWY TOU.

Méoa oto 2008 ekteAéaOnKaV CUVOALKA 72 YEWTPN-
o€lG ouvoAlkoU BaBouc 8.422 pétpwv. AmO OQUTEC,
33 adopouocav USpoyswAoylkn £peuva Kol OTO-
XEUQAV OTOV EVIOTILOUO UTIOYELOU VEPOU yla KAAun
USPEUTIKWY KOl OpOEUTIKWYV avaykwv kot 30
adopoloav yewteXViky £peuva. OL umodlolneg 9
gywvav yla PBaoikp yewloyikn €peuva. Emiong,
ekteAéoBnkav 32 Soklpég avtAnong 24-wpng n
48-wpnc¢ SLapkelag.

To avyypovo cpvpoycwTpvTavo
The contemporary rotary rig

7.8. DRILLING

The department operates 9 drilling groups, one of
which is carrying out pumping tests in successful
hydrogeological boreholes.

During 2007, 72 boreholes were carried out
reaching an overall length of 8.422 metres. The
majority of the boreholes (33) were drilled for
hydrogeological investigation in order to locate
and provide ground water for domestic use and
irrigation purposes. For geotechnical purposes 30
boreholes were drilled and 9 boreholes were
related to basic geological investigation.

To Oe1yuaToINmTIKG YEWTPVTAVO TOV YPHCIUOTOIEITAL
OTI] PEWTEYVIKI EPEVVA
Exploratory core drilling rig for geotechnical investigation
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7.9. EPI'AXTHPIAKEX EPT'AXIEX

To Xnuké Epyaotiplo tou TUAHATOC MEWAOYLKAG
EMokOmnong el8LIkeVETAL O€ XNULIKOUC Kot padloxn-
MlkoUC Tmpoobloplopouc o Selypata  vepwv,
ebadwv kal Soptkwv UAkwy. Avahappavel emniong,
TNV €Kmovnon TEePLPAAOVIIKWY KAl YEWXNHKWY
EPELVWYVY, oL omoleg oxetilovtal Ye tn pUTIAVON TOU
vepoU Kal Tou £8Adoug, ToV TIOLOTIKO EAEYXO TwV
SOUIKWY UALKwV Kal T Sloxeiplon emikivéuvwy
OUGLWV.

To 2008 £xel anoveunBei oto Xnueio Tou TUAUATOG
lewAoylknc  EmMokomnong TO  TILOTOTOLNTIKO
Awamtiotevuong katd I1ISO 17025 and tov Kumplakd
Opyaviopo NpowBnong tng Mowdtntag (KOMM). To
niebio Stamiotevong tou Xnueiov cupmepthappavet
pebodoug avaluong mou KaAUTTouy Ta media Twv
VEPWV TWV €8adwv Kal TwV SOUKWY UALKWV yLo
KAOLOOLKEG Kol evopyaveg UebBodoug. Ita mAalola
£A€YXOU TNG MOLOTNTAG TWV SOKLUWY Tou To Xnueio
tou TIE eixe MOMAMAEG emiTUXElC CUUUETOXEC OF
Slepyaotnplakols  eAéyxoug deflotntwyv  amod
Slebveic dopeig ota cuvadn nedia. H Siamioteuon
OTTOOKOTIEL OTNV TOLOTLKNA avaBaduLon Twv umnpe-
OLWV TOU TIPOoodEPEL TO XNUelo 0TOUG TTEAATEG TOU,
TNV HElwon TwV 00TOXLWV KAl 0TV avaBaduion tng
VOLLKNC LoXUG TWV AMOTEAEGUATWY TOU.

To Xnueio &laBétel olyxpovo e€elSlkeupévo e€o-
TALOUO OTWG: AEPLOUG XPWHOTOYPAPOUC, LOVTIKOUG
xpwpatoypadoug, dacuatookonio ¢boplopol He
oktiveg X, GAOUATOOKOTIO EMAYWYLKA OUIEUYUE-
VOU MAQOUATOC QTOULIKAG ekmopmic, Daopatooko-
TIO OKTWVWV O KOL Y, AVLXVEUTH padoviou, autouo-
To avaAutr avBpaka — Beiou kot cvotnua Slacmo-
oNnG e60PLKWV SELYUATWY LE XPON UKPOKUUATWV.

Jto Epyaotiplto Mnxavikng lewloyiog Ko
Blopnxavikwv Opuktwv Sie€nxbnoav 285 SoKIUEG
oe 120 emheypéva deiypata edadoug kat Bpayou,
mou adopoloav TIC YEWAOYIKEC /YEWTEXVLKEC
£peuveg Sladpopwy £pywv, KUPLwE yia to MoALtioTi-
KO Kévtpo otn Asukwaia, To Ywplo Kwvouoa, to N€o
Epyaotrplo Metpoloyiag, to MeptBalioviiko Kée-
vtpo otnv AAukn Adpvakag, to Spopo Kitiou-
MalwtoU, To 6pouo Avapitag Kal AOQTOULKA UALKAL.

7.9. LABORATORY WORK

The Chemical Laboratory specializes in carrying
out environmental and geochemical investiga-
tions, which are related to ground water
pollution, contaminated soils, cement and
aggregate quality control and management of
hazardous materials.

During 2008 the chemical laboratories of the
Geological Survey Department were awarded
their accreditation for a series of chemical
parameters according to the ISO 17025
standard. These parameters cover the main
interests of the Department namely water, soil
and construction materials. The Accreditation
aims towards improving the standards and
quality of services that the laboratory provides
to its customers and ensuring that the
laboratory’s results are defensible under the
Republic’s legal framework.

The chemical laboratory has many specialized
analytical instruments such as: Digital
gamma -ray spectrometer with Germanium
detector (HPGe), alpha-spectrometer and radon
analyzer, ion chromatographs, gas chromato-
graphs, energy dispersive XRF, ICP-AES, auto-
matic carbon-sulfur analyzer and a microwave
digestion apparatus.

In the Engineering Geology and Industrial Min-
eral Laboratory, 285 tests were carried out on
120 selected soil and rock samples, for the pur-
poses of geological/geotechnical investigation
of various projects. These projects include the
Cultural Centre in Nicosia, Kinousa village, the
New Metrological Laboratory, the Larnaca Salt
Lake Cultural Centre, the Kiti-Mazotos and
Anarita roads and various quarries.

Mépog Ttov yewteyvikov epyactnpiov Tov T.I.E.
Part of the geotechnical laboratory of G.S.D.
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7.10. AHMOXIEYXEIX / PUBLICATIONS

Selective geochemical extraction patterns in Cyprus soils:
responses to geology and land use variations

Nyree Webster!, David Cohen**, Neil Rutherford™?, Andreas Zissimos® and Eleni Morisseau®

ISchool of BEES, University of New South Wales, Sydney, NSW, 2052, Australia.
2Rutherford Mineral Resource Consultants, Coogee, NSW, 2034, Australia.

3Geological Survey Department of Cyprus, Strovolos, Cyprus.

* d.cohen@unsw.edu.au

ABSTRACT: The regolith of Cyprus has been highly disturbed due to a long history of human
occupation and resource exploitation. Selective extraction analysis of surface and subsurface
regolith samples from a NE trending transect across Cyprus indicates soil characteristics to be
dominated by parent geology material with current land-use having little significant impact

on element concentrations.

KEYWORDS: Soil, selective extractions, Cyprus, atlas.

INTRODUCTION

Cyprus is divided into four east-west
trending geological terrains (GSD, 2002)
ranging from the mafic-ultramafic Troodos
Ophiolite Complex and mixed lithologies of
the Mamonia terrain to the calcarenite-
dominated Circum-Troodos Sedimentary
Succession (CTSS) and the volcanic Kyrenia
terrain in the north. The Troodos Ophiolite
Complex contains a core of ultramafic
rocks surrounded by a large sequence of
sheeted dolerites, gabbro dykes and over-
lying pillow basalts which host a number of
Cyprus-style Cu sulphide deposits. The
geology is the result of a series of
multifaceted and inter-related tectonic
processes over the period of the Late
Cretaceous — Pleistocene.

The Mediterranean region has supported a
population dependent upon agriculture for
more than eight millennia (Butzer, 2005).
As a result of a long history of human
occupation and resource exploitation the
regolith in Cyprus exhibits significant
disturbance. Cyprus has been subjected to
increasing development over the last thirty
years (Robertson and Xenophontos, 1997).

The lowlands areas are heavily terraced
and dominated by agricultural activities,
the lower mountain slopes utilised for
vineyards, orchards and grazing and the
higher elevations are dominated by
forests. Soil and regolith profiles from the
coast to Troodos vary with skeletal A
horizons directly overlying the C horizon in
some areas (Cohen and Rutherford, 2007).

SAMPLING AND EXPERIMENTAL

Regolith samples were collected from 68
sites along a transect extending from the
CTSS in the SW of the island (near Nétpa
Tou PwpLov), across Troodos and into the
CTSS and fanglomates on the NE side of
Troodos (near Asukwoia). ICP-MS trace
elements concentrations were determined
following two conventional (sequential)
leaches on the <2mm fraction of the upper
(0-25 cm) and lower (50-75 cm) parts of
the profile: 1M ammonium acetate in pH 5
acetic acid and 1M hydroxylamine.HCl in
pH 1 HCl.

Multivariate analytical methods were
applied to investigate any relationships
between soil characteristics, geology and
land use.
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RESULTS

The major geological boundaries
correspond with sharp changes in the
selective extraction geochemical patterns
(Fig 1). The Troodos ultramafics are
characterised by much higher AAC-
extractable Al than other lithologies which
may be related to the high proportion of
clays derived from the breakdown of
plagioclase. AAC Ca is consistently
between 12 and 16% in the CTSS unit SW
of Troodos (Pakhna Fmn calcarenites) but
less than 0.1% in the soils derived from the
sheeted dykes. Median extractable Cu is
generally higher in the subsoil sample (50-
75cm depth) than the surface sample, and
higher in the AAC than the subsequent HXL
extraction. Extractable Cu is generally
highest in the zone extending SW from
Troodos across the sheeted dykes and
pillow lavas compared with other
lithologies (Fig 2).

Multivariate analysis emphasises the geo-
chemical differences between geological
terrains in Cyprus (e.g. Troodos versus
CTSS). Factor analysis of the (post-AAC)
HXL extraction for the sub-soil samples
(Fig 3) indicates strong separation
between samples grouped by parent
geology, but a lack of clustering evident
when viewed from the perspective of land
use except the clustering associated with
forests as these areas are largely restricted
to the mafic and ultramafic rocks of the
central Troodos region.

CONCLUSION

Geology appears to be the main determi-
nant of trace element contents and
mineralogical form — as defined using
selective  extractions. There is no
indication that land use per se has had a
significant general effect on soil trace
element geochemistry.

16 % (Ca)
80 ppm (Al)

O Cu HXL
1 ®Cu AAC

O Cu HXL
B Cu AAC

Mamonia
cTss Terrain

i Pillow Lavas 4

S Sheeted dykes NwW
\ Pillow Lavas

CTSS

30 40 50 km

Fig 1.
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Variation in AAC-extractable Ca, Al and Cu, and HXL-

extractable Cu in soils from a NW-trending traverse across Cyprus
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Fig 2. Boxplot comparison of various groupings of AAC and HXL Cu values

50-75cm depth Landuse

¢ Forests

® Grass/shrub
H Fruit

A Grain

O Vineyards

HXL Factor 2 loadings
(Ca, Cs, Sr, U, Ba, Mg, Mo, Tl, Cd, Rb, -Al)

HXL Factor 1 loadings
(Fe, REE, Ni, Mn, Cr, V)
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ABSTRACT: This study is part of the detailed Soil Geochemical Atlas of Cyprus project, involving
analysis of 5,520 sites. The general aim of the project is to establish controls on baseline soil geo-
chemical parameters for application in a range of environmental and resource studies. A method
has been developed for measuring total carbon (TC), soil organic carbon (SOC) and total sulfur (TS),
yielding a limit of quantification of 0.006% TC and 0.003% TS.
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INTRODUCTION

Soils are complex materials, containing compo-
nents of mixed origins with differing physical,
chemical and biological properties. The form
and concentrations of C and S in soils are
important indicators of the environmental
status of soils, their agricultural potential and
their ability to filter and buffer contaminants
(Nuwer & Keil, 2005; Rawlins et al., 2008;
Sylvia et al., 2005).

Soils sequester large amounts of C and their
capacity to store large amounts of organic
carbon (OC) is of considerable importance to
modeling the global carbon cycle and, at
national scales, allow estimation of soil-related
CO, emissions as part of commitments to the
United Framework Convention on Climate
Change (Panagos et al.,, 2008). Modeling
requires accurate determination of the portion
of inorganically-bound C in soil that is of
geogenic origin and tightly bound in various
mineral forms (Sahrawat 2003). Carbon is also
present in soil biota, micro-organisms and
debris of plants, as soil or total organic carbon
(SOC or TOC) (Parton et al., 1987).

Sulfur enters the current geochemical cycle
with the weathering of rocks and conversion to
either SO, or SOf’-bearing species, and
subsequent uptake by plants and microorga-
nisms and conversion into a variety of organic
forms. Despite the importance of soil C and S
in environmental monitoring and modeling,
there are no commonly-agreed standards for
differentiation of the forms of C and S in soils,
and a plethora of measurement methods have
been published (Essington, 2004; Lorenz et al.,
2006; Schumacher, 2002; Tabatabai &
Bremner, 1970).

This study forms part of the Geochemical Atlas
of Cyprus project, aimed at determining factors
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broad geological and land-use that control TC,
TOC and TS in the soils of Cyprus.

The geology of Cyprus is dominated by four
distinct terranes - the Troodos Ophiolite
Complex composed of mafic and  ultramafic
rocks, the Circum-Troodos Sedimentary
Sequence containing calcarenites, siltstones
and carbonates, the Mamonia Complex
composed of igneous, sedimentary and meta-
morphic rocks and the Kyrenia Terrain
containing a series of allochthonous massive
and recrystallised limestones dolomites and
marbles. These terranes generate highly varied
landscapes (Fig 1).

Fig 1. View from Tseri across dissected palaeo-fan
surfaces in middle ground and the Troodos Ophiolite
Complex mountains in the background.

EXPERIMENTAL

The methods for the analyses for TOC and SOC
have been developed based on the interna-
tional standard ISO 10694:1995 and
1SO15178:2000.

Soil samples have been collected from the
upper 25 cm and the 50 to 70 cm section of
regolith profiles at each of 5,520 sites across




Cyprus, and sieved to <2mm and milled. A bulk
soil sample (CYP-A), derived from a calcarenite
is being used as an in-house reference material
for testing the analytical protocols.

Samples are oven dried at 100 C after which
they are weighed in order to measure water
content. TC and TS are measured by introduc-
ing dried samples to the Carbon Sulfur (CS)
automatic analyzer (Eltra CS-800) instrument.
Subsequently, 2g of each sample is introduced
in pre-weighed high temperature porcelain
crucibles and is introduced to a high tempera-
ture muffle furnace for the removal of
carbonates at 900C. Samples are then
introduced to the CS automatic analyzer for
measurement of organic residual carbon.

For every batch of 20-30 samples a quality
control reference material is analysed - either
NIST SRM 2711 or CYP-A.

RESULTS AND DISCUSSION

The QC results indicate that the methods
developed deliver consistent measurements
of TC and TS (Table 1). Measurement of SOC
has proven less reliable with a lack of
externally certified materials with known
values of SOC, or accepted standards to
determine SOC. However, a measure of the
overall internal precision of our method for
measuring SOC indicates reasonably repro-
ducible results (Table 2).

Table 1. Estimates of repeatability (CVr) and
reproducibility (CVR) for TC and TS in soil reference
materials NIST2710 and 2711.

Limits of detection (LOD) and limits of quantifi-
cation (LOQ) for C and S have been evaluated
through consecutive measurements of blank
crucibles containing accelerator reagents with-
out any sample (Table 3).

The results show good correlation between
primary lithological compositions of geological
terrains. For example, areas of known sulfide
deposits in the Kalavassos area (Fig 2) show
elevated concentrations of TS. Of the ~1000
samples analysed so far in the study, the
average TC is 5.304% and average SOC is 1.1%.
These values are consistent with data from
previous studies on soils in Cyprus. The
average TS value in the soils tested is 0.188%.

The techniques will now be applied to the full
sample set collected from 5,520 sites, at an
average density of one site per km” covering
the Republic of Cyprus.

Table 3. LOD and LOQ assessment using blanks

TC TS TC TS TC TC
(%) (%) (%) (%) (%) (%)
CRM NIST NIST NIST NIST NIST NIST
2711 2711 2711 2711 2710 2710
N 76 76 10 10 7 6
Mean 1.739 0.045 1.797 0.041 2.983 0.269
Std
0.044 0.012 0.025 0.002 0.562 0.023
Dev
CVR
%) 2.5 26.0 18.8 8.7
CvVr
(%) 1.4 5.4

Soil certified reference materials: NIST 2711 Montana
II Soil %S 0.042 cert. value, %C 2.0 recom. value;
NIST 2711 Montana I Soil %S 0.240 cert. value, %C
3.0 recom. value

Table 2.Estimates of reproducibility (CVR) for TC, TS
and SOC results on in-house soil reference material
CYP-A.

TC (%) TS (%)
N 10 10
Mean 0.0015 0.0009
SD 0.0007 0.0005
LOD 0.002 0.001
LOQ 0.006 0.003
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Samples Contoured data
Total sulfur (%) Total sulfur (%)
® <0.003 <0.003
® 0.003 -2.0 0.003 -1.0
® 20-40 1.0-20
® >40 B 20-40
M >a40

TC (%) TS (%) SOC (%)
N 30 29 30
Mean 10.887 0.053 0.171
Std Dev 0.129 0.016 0.047
CVR 1.2 31.0 274

Fig 2. Variation in TS in the top 25cm of soil in the
vicinity of the Kalavassos sulfide deposit.
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