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15 ApOLGTr]p.LOTI’]TEQ Twv \‘(GpoyovavepaK‘wv GMOM205 £ 5
Prospecting, Exploration and Production of
Hydrocarbons

16 Ztep.ea Opukta Kavowua GMOM206 £ 5
Fossil Fuels

17 Owkovopia kat Emyelpn LLOLTLKO.U‘]'EOL GGNM201 £ 5
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I’ E§apnvo
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MSc Thesis

1. TEQITATIZTIKH

Edappoyr) OTOTIOTIKWY TEXVIKWV OTNV  €KTUNON TwWV amoBeUdTwy  KOLTOOUATWV.
lewotatlotikég €vvoleG: Random Function Model, Stationarity, Declustering, Variograms,
Kriging, Simulation. Owkovouikn amotipnon ¢ agiag twv Kottaopdatwyv. MéBodol avaluong
Kol EpUNVelag yewAoylkwyv Se60UEVwY.

GEOSTATISTICS

Application of statistical techniques to estimate ore reserves. Geostatistical terms: Random
Function Model, Stationarity, Declustering, Variograms, Kriging, Simulation. Economic
evaluation of the ore deposits. Methods of analysis and interpretation of geological data.

2. TEQrPA®IKA YSTHMATA NAHPO®OPIQN / GEOGRAPHICAL INFORMATION SYSTEMS
(GIS)

3. OPYKTEZ NPQTEZ YAEZ KAI NEPIBAAAON

BlOpNXQVIKA OPUKTA KOl TIETPWHATA - METAAAEVUATA - EVEPYELAKEC TPWTEC UAEG -
Lyvootolxela kot TepBAaAAov, TePBAANOVTIKEC XPNOELG PLOUNXAVIKWY OPUKTWV Kal
netpwpdatwy. MNeptBarlovtikr opuktoloyia. NopoBeoia kat mepitBaAlov. MeplBarlovtika
TPOPBANUATA TIOU TIPOKUTITOUV OO TNV €EOPUKTLKN Blopnxavia Kat TPOmol aVILHLETWILONG.
Napadeiypata and Meléteg MeplBarloviikwy EMMTtwoewy o€ AATOMElD KoL HETAAAELQL.



OpUKTA KOl TIETPWHATA TIOU XPNOLUOTIOLOUVTOL OTNV QTTOKOTAOTAOoN Kol Beparmeia tou
MepLBaAlovroc.

MINERAL RESOURCES AND ENVIRONMENT

Industrial minerals and rocks - ore deposits - energy raw materials — trace elements and
environment, environmental uses of industrial minerals and rocks. Environmental
mineralogy. Legislation and environment. Environmental problems arising from the mining
industry and ways of treatment. Examples of Environmental Impact Assessment in quarries
and mines. Minerals and rocks used in the rehabilitation and treatment of the Environment.

4. EPTAZTHPIAKEZ KAl ANAAYTIKEZ MEOOAOI

Tporot SewypatoAndiog otnv UmalBpo, KATAOKEUN AEMTWV KOL OTIATIVWV TOMWV
TIETPWHATWY, OLOXWPLOUOG OPUKTWV KAl TETPWUATWY, KOKKOMETPIKA avAAluon Kat
taglvounon, nmpoodloplopog pH kal opyavikig UAng oe LOata Kot €5ddn, opuKTOAOYLKA
avdAuon pe meplOAaoipetpia aktivwv-X (XRD) kat nAektpovikn pikpookoria (SEM),
HLKPOaVAAUGCN OpUKTWY, MEBOSOL XNUIKWV OVAAUCEWV TETPWUATWY KAl UETOAAEUUATWV
(Atouikn amoppodnon, XRF, ICP-MS), uEB0b0g peuOTWV EYKAELOUATWV.

LABORATORY - ANALYTICAL METHODS

Sampling procedures in the field, thin and polished sections preparation from rock samples,
separation of minerals and rocks, grain size distribution and classification systems,
determination of pH and organic matter in water and soils, mineralogical studies by X-ray
diffractometry (XRD) and electron scanning microscopy (SEM), microprobe analysis of
minerals, methods for chemical analyses of rocks and ores (Atomic Absorption, XRF, ICP-
MS), fluid inclusion microthermometry.

5. EIAIKEZ EOAPMOTrIEZ BIOMHXANIKQN OPYKTQN
MepLBaAlovTik opuKTtoAoyia, LaTpLk opukTtoAoyia Kal BLoUAKA, BLOUNXOVLIKG OPUKTA Kall
neTpwpata, Soptkol Kat dtakoopuntikol AiBot, BLopnXavIiKa opuUKTA KoL TIETPWLATA TNG

EAAGSag.

MODERN APPLICATIONS OF INDUSTRIAL MINERALS
Environmental mineralogy, medical mineralogy and biomaterials, industrial minerals and
rocks, building and ornamental stones, industrial minerals and rocks of Greece.

7. TEKTONIKH KAl METAAAOTENEZH

lewAoyla Kol TEKTOVIKA TWV KOLTAOUATWY. FEWUETPLKN, KVNUATIKA KOL HLKPOTEKTOVLKNA
avaAuon Twv MAPOUOPPWHEVWY TIETPWHUATWY, TWV UETOAAOYEVETIKWY TIEPLOXWV KAl TWV
{wvwv Slatunong mou oxetilovtal He Koltaopata. Mnyavikn doun twv ABoodalplkwy
TIAQKWV KOL O UNXAVIOUOG TG Kivnong toug. EEEALEN kal Suvapikn tou uprAva tng Mg Kat
Tou pavéua. Mapapopdwoels Tou NMELPWTIKOU GAOLOU, NMELPWTIKA TEPLOWPLA, TEKTOVLKA
TWV WKEAVWY, MECOWKEAVIEG PAXELS. ZWVEG KotofuUOONG KAl HNXAVIKA TwV TOLwv.
MoayupaTIopOG, HeTapopdwon Kal wnuotoyevel Aekdveg. Opoyevr) amd oUyKpouon
ABoocdatpikwv mAakwv Kat avaduon/ektadr. Katavonon twv  Sladlkaoclwwv Tou
OUMUBAANOUV OTOV EUTTAOUTIONO UE UETAAAKA oTolxelat TTou OXETI{ovVTOL UE TNV TEKTOVLKA
TWV TAOKWVY, KUPLWG KOTA LAKOG TWV evepywV TeplOwplwv.



TECTONICS AND METALLOGENESIS

Geological controls and tectonic settings of ore deposits. Geometric, kinematic and
microstructural analysis of complexly deformed rocks, regions and shear zones related with
mineral deposits. Mechanical structure of lithospheric plates and the driving mechanism for
their relative movement. Evolution and dynamics of the Earth's core and mantle. Rifting,
stretching and loading of continental crust, continental margins, ocean tectonics, mid ocean
ridges. Subduction zone and arc mechanics, magmatism, metamorphism and sedimentary
basins. Collisional orogens and exhumation. Understand the sequence of processes that
contribute to metal enrichment related to plate tectonics, mainly along active plate margins.

7. OPYKTOI NOPOI THZ EANAAAZ KAl NOMIKO MAAIZIO

MeAETN TNG YEVIKAG KOl TOTUKAG yewAoylag o S1ddopeg LETAANOYEVETIKEG KOL AQTOULKEG
meploxeg ™G EAANGSag, pe  Aemtopepels 0afLOAOYAOELG TWV  XOPAKTNPLOTIKWY TWV
KOLTOLOMATWY, TWV TUTIWV TOUG KAl TWV YEVETIKWV MOVIEAWV. METAAAEUTIKO Kal AQTOMLKO
Sikato kat vopoBetikd mAaiolo yla tnv npootacia tou meptBaAloviog and TNV e§0PUKTIKA

Blopnxavia.

MINERAL RESOURCES OF GREECE AND LEGAL ASPECTS

Course Content: Study of the regional and local geology in various metallogenetic and
guarrying sites of Greece, with detailed assessments of the characteristics of deposits, their
types and the genetic models. Mining and quarrying law and legislative framework for the
protection of the environment concerning the mining industry. Hydrocarbons law and
concessions.

8. EPEYNA KAI EKMETAAAEYZH AAPANQN YAIKQN KAI MAPMAPQN

Awadopol tuTot doptlkwv ABwv pe kUpla £pudaocn oto avOpaKlKA TIETPWHOTA WG UALKA
KOTOLOKEUNG. APXLTEKTOVLKI KOl XPNOELG OTIC KATAOKEUEG. DUOIKEC KOl LNXOVLKEC LOLOTNTEG
Kol pEBodol petprioewv. OpUKTOAOYLKA, TIETPOYPOPLKA KOl YEWXNHMLKA XOPOAKTNPLOTIKA.
MNapayovteg mou ennpealouv tn StaBpwon Kal tn $Bopd toug. Katavoun twv dtadopwv
Sopkwv ABwv Kal SLaKOOUNTIKWVY METPWHATWY otnv EAAGda. Katavonon tou peyeboug tng
0yOPAC TWV TIETPWHATWY Kal e€aywyEC. MOALTLOTIKN KANPOVOULA OE OXECN HE CUYKEKPLUEVA
TIETPWHATA, KUPLWG pApUapa, Tou eival oteva ocuvOedSepéva He Tov apxaio €AANVIKO
TIOALTLIOMO. MoAUTIoL AiBol.

EXPLORATION AND EXPLOITATION OF AGGREGATES AND MARBLES

Course Content: Various types of building stones with main focus on carbonate rocks as
construction materials. Architectural and construction uses. Physical and mechanical
properties and methods of measurements. Mineralogical, petrographic and geochemical
characteristics. Factors controlling the weathering and deterioration. Distribution of the
various building and ornamental stones in Greece. Understand of the stone market size and
the exports. Heritage designation of specific materials, mainly marbles, closely associated
with ancient Greek culture. Precious stones.

10. KOITAZMATOAOTIA - METAAAOTPA®IKH MIKPOZKOMIA
MetalhoyeveTtikd MoviéAa, EWOKEG katnyopleg Koltaopdtwv: Maypatikd Koltdopota
oouAdLSiwv Ni. Kottdopta PGE, Cr, V og Baoikd kat untepBactkd metpwpata. Mopdupltikd



Kol emBepuikd Kottaopata. Kottdopoata tumou Skarn. Kottdopota mou cuvdéovtal pe
HOYHOTIKEG Sleloduoelg. HpaloTeloyevy KoltAopata cupmaywv couAdidiwv. Kolttaopoata
avtikataotaong Pb-Zn oe avOpakika metpwpata. Kottdopota amd petapopdwon.
Jtpwpotopopda  Koltdopata ot  WApota. Koltaopata Tou ouvlEovtol HE  XNULKNA
W{nuatoyéveorn. Kolttaopata AQtepltikng amocabpwong. Ymepyevh koltaopata ofeidwong
KOl EUMAOUTIONOU Ot TOPGUPLTIKA Kol GAAQ TopOpold KOLTAoMOTa. [PooXWwHATIKA
KOLTAOoMOTA. XNULKEG, TIETPOAOYIKEG, TEKTOVIKEG Kal Wnuotoyeveic Olepyaoieg Tmou
OUMBAAOUV OTN YEVECN KOLTOOMATWV. Meplypadr] KOTACUATWY TOU amoTeEAOUV KAAOLKA
napadelypata yla KaBe tUmo. MeA£Tn 0To HETAANOYPAPLKO UIKPOOKOTILO SladOpwv TUMWV
KOLTOLOUATWV.

ECONOMIC GEOLOGY — ORE MICROSCOPY

Ore Deposit Types: Magmatic Ni-sulfide ore deposits. PGE-, Cr-, V-deposits in mafic and
ultramafic rocks. Porphyry and epithermal type deposits. Skarn deposits. Intrusion-related
ore deposits. Volcanogenic Massive Sulfide deposits. Carbonate replacement Pb-Zn
deposits. Deposits in Metamorphic Terranes. Sediment Hosted Stratiform deposits. Deposits
related to chemical sedimentation. Laterite weathering deposits. Supergene oxidized and
enriched porphyry and related deposits. Placer deposits. Chemical, petrological, structural,
and sedimentological processes that contribute to ore formation. Description of classic
deposits representing individual deposit types. Identification of ore minerals in various ore
deposit types using reflected light microscopy.

11. EODAPMOZMENH KAI NEPIBAAAONTIKH TEQXHMEIA

MewxnULKEG HEBoSOL avalATtnonG OPUKTWVY MOPwWV. FEWXNULKEG avwHOALEC. ZTabepad LooToma
(O, H, C, S) oe petalodopa udpoBeppuika cuotniuata. Xprion tne peBodou twv Peuotwy
EykAelopdtwy otnv avalntnon KolToouATtwy. ApXEC TG MePLBAAMAOVIIKNG YEWXNUELOG.
Emuttwoelg oto mepBAGANOV om0 TNV EKUETAAAEUCN TWV KOLTOOHATWY KOl TWV
TAPAIPOIOVIWY Toug, alAad kat tn Stabeon twv e€opuktikwy amoBAntwyv. Ofvn Amoppon)
MetaAAeiwv. Kivbuvol xnULKAG HoAuvaong yla ta e6adn, TG AUVEG, TG eKBOAEG TOTA WY Kall
TWV UTOYElwV ULOATWV amo TNV €fopuktikn Plopnxavia. MeplBAANOVTIK YEWXNULKN
OVAAUOT KOlL LEAETN LOAUCUEVWV XWPWV KOl EYKATAAELUUEVWV LETAAAELWV.

APPLIED AND ENVIRONMENTAL GEOCHEMISTRY

Geochemical methods for exploration of mineral resources. Geochemical anomalies. Stable
isotopes in ore-forming hydrothermal systems (O, H, C, S). Using fluid inclusion data in
mineral exploration. Impacts to the environment from the exploitation of minerals and their
by-products, as well as the mining waste disposal. Acid Mine Drainage. Contamination risks
to soils, lakes, estuaries, and groundwater resulting from mining industry. Environmental
geochemical analysis and practical study of contaminated sites and mining pollution.

12. TEQOYZIKEZ MEOOAOI £TON ENTOMIZMO OPYKTQN NMPQTQN YAQN

XPNOEL TWV CELOUKWY, BOPUTOUETPLKWY, HAYVNTIKWY, NAEKTPLKWVY KAl NAEKTPOUAYVNTIKWY
HEBOSWV yla TN HETPNON TwWV PUOLKWY LELOTATWY TWV TETPWHATWY Kal dlaitepa yla tnv
avixveuon Twv METPNOLUWY GUOIKWY HETOPOAWY TWV TETPWHUATWY TIOU TIEPLEXOUV
puetaAlodopieg

GEOPHYSICAL METHODS IN THE EXPLORATION OF MINERAL RESOURCES



Uses of seismic, gravitational, magnetic, electrical and electromagnetic methods to measure
the physical properties of rocks, and in particular to detect the measurable physical
differences between rocks that contain ore deposits.

13. AZKHZEIZ NEAIOY

Xoptoypadnon petaAAeiwv Kot AaTopelwy, Tpomol detypatoAnyiag otnv UmalBpo, cuAioyn
SEWYUATWY OE OPUKTA, METPpWHATA, METAAeUpOTA Kal WAHATA, ETMOKEPELS OE TEPLOXEC
EVEPYWV KOL OVEVEPYWV AATOUELWY KoL LETAAAELWV.

FIELD WORK

Mapping of mines and quarries, sampling methods in the field, collecting samples of
minerals, rocks, ores and sediments, excursions to areas of active and past mining and
quarrying activity.

14. IXEAIAZMOz KAl ANOKATAXTAIH METAAAEYTIKQON KAI AATOMIKQN XQPQN-
THAENIZKOMNHZH

QDuoLKog XapakTnpLopods Twy amofANTwy petaAAeiwy. Alaxeiplon Twv VALkwy Kat n dtaBeon
TOUG. ZXeSLaouog amokatdotaong UETAAAEIWV Kol Aatopeiwv. Zxedlaopuog dtapdpdwong
Tomiou. Aopég amoppong. MeANOVTIKEC XPAOELS YNG. EYKATAOTACELS yLa TNV AMOUOVWON TWV
OTEPWV UALKKWV amd To UTIOKE(PHEVO TETPWUATA KOL EYKATAOTAOEL, OmMOBNKeLONG TwWV
amoBAfTwv Kkatepyaciag. H tnAemiokonnong otn AUon yewAoywkwv TPoPANUATWY, HE
€udaon otnv opBoloyikn Staxeiplton tou meplBaAlovtog. MeAETn TNG MOCOTNTAC TWV
LVSATWY, TOTIKN KOl TEPLOXIKA emipavelakni/umoyela vdpoloyia, mapakoAolOnon Twv
TEXVIKWV KOl TwV 0TpaTNYIKWV Slaxeiptong udatwv.

DESIGN AND RESTORATION OF MINES AND QUARRIES — REMOTE SENSING

Physical characterization of mine wastes. Materials handling and disposal. Rehabilitation
philosophies of mines and quarries. Landform design. Drainage structures. Future land uses.
Encapsulation and capping of waste rock/overburden and tailings storage facilities. Use of
Remote Sensing in resolving geological problems, with emphasis on the rational
management of the environment. Examining the water quantity, site-specific, local and
regional surface/subsurface hydrology and monitoring techniques and strategies for water
management.

15. ANAZHTHZH, EPEYNA, NAPATQIIKEZ APA2THPIOTHTEZ TQN YAPOTONANOPAKQN

Mapouotalovtal oL BOCIKEG ELOAYWYLKEG EVVOLEG TWV KOLTOOUATWY USpoyovavBpaKkwy, Twv
UNTPLKWV TETPWHUATWY KoL TWV YEWXNHLKWV LEBOSWV MPOoodLoplopol Tn¢ MoLOTNTAC AUTWY,
NG WPLMOVoNG TNG OPYAVIKNG UANG, TNG METOVAOTEUONG, TWV XAPOKTNPLOTIKWY TWV
TMETPWHATWV-TOLEUTAPWY (reservoir rocks) kot elSlkOTEpA TG TETPOPUOLIKWY TOUG
dlotNTwv (Mopwdeg, KOPESUOG, dLamepATOTNTA), TWV SOUWV TIAYISEVONG, TWV TTETPWUATWV-
KaAUppATWY. EEeTAleTOL TO OpYaVIKO UALKO OTOV KUKAO L{NUOTOYEVEDNG Kal TteEpLypdadovTal
avaAutika mopadeiypoata Stadopwv tunwv mayidwv vdpoyovavBpdkwv. EEetdalovtal ol
TEXVIKEC Tou edappolovtal otnv €peuva ylwa ubpoyovavOpakes. EEnyeital o oOpog
“amoBépata ubpoyovavOpdkwv”, o omoiog KAAUTITEL pLa TTOAUTIAOKN, UETAPBANTH TEXVLKO-
OLKOVOULKH €vvola. Eitocdyovtal ot évvoleg tou ”“HOVTEAOU” TOU TOMLEUTAPA KAl TNG
yYewAoyiag o€ oxéon Me TNV mapaywyr udpoyovavBpdakwv. EEnyouvtal oL TEXVIKEG EKTLLNONG
TwV omoBeudtwy, oL TPOToL Kotaypadng autwv, TMOPOUCLAlETAL O OXESLAOMOG MLOG



YEWTPNONG TeTpeAaiov 1 uolkol aeplou (EPEUVNTIKAC KAl TAPOYWYLKAG) KoL
napouaotalovrtol oL TEXVOAOYIEG EKUETAAAEVONG.

PROSPECTING, EXPLORATION AND PRODUCTION ACTIVITIES OF HYDROCARBONS
Formation of sedimentary basins, sedimentation in basins, diagenesis and characteristics of
sedimentary rocks, formation of oilfields, pore pressure and stress conditions through the
geological column. The principles of the petroleum system comprising hydrocarbon play
concept, source rocks, maturation, migration, reservoirs, traps, and seals. Outline of
exploration and production techniques in the petroleum industry. The principles related to
evaluating potential reservoirs and the environmental and economical impact of the
utilization of hydrocarbon resources. The course covers mechanical and chemical
compaction, cap rocks (shales and salt) — overpressure, fluid flow in porous media,
petrophysics (well logs and cores), stress conditions in reservoirs, reservoir models,
production geology, sandstone reservoirs, carbonate reservoirs and case studies. The course
covers the fundamentals of petroleum systems analysis and its use in hydrocarbon
exploration. The module includes basic organic geochemistry, concepts and examples of
petroleum systems, and petroleum source rocks. Description of the drilling operation,
complete review of surface equipment, practical aspects of hydrocarbon production, health,
environment, safety and quality control.

16. ZTEPEA OPYKTA KAYZIMA

OL évvoleg NG Tupdomoinong kal NG evavOpakwong. Efakpifwon tou Pabuouv
evavOpakwonc. AvBpakometpoypadia. XNUIKES OLOTNTEC TWV aAVOPAKWV. ITOLXELOKN KoL
TIPOOEYYLOTIK avaAucon Twv ovOpdkwv. [Mpoodloplopog avwtepng Kol KATWTEPNG
Bepuoyovou Suvapng. QUoLkEG LOLOTNTEC TwV avOpAKwyv. Koltdouata opukTwy avOpakwv.
MNepBaAlovta kat mepiodot oxnuatiopou. Epeuva yia tnv avakalur toug. Ta Koltaopoto
ovOpAKwV OToV KOOMO. XpNoelg Twv avOpakwv. Ot avBpokeg kal to TepLBailov. O
EAANViKoL avOpaKeg.

FOSSIL FUELS

Coal is an organic sedimentary rock that forms from the accumulation and preservation of
plant materials, usually in a swamp environment. Coal is a combustible rock and along with
oil and natural gas it is one of the three most important fossil fuels. It has a wide range of
uses; the most important use is for the generation of electricity. For a coal seam to form,
perfect conditions of plant debris accumulation and perfect conditions of subsidence must
occur on a landscape that maintains this perfect balance for a very long time. Peat
formation and coal petrology are examined. Are also examined chemical, optical and
physical properties of coals, while methods for proximate, ultimate analyses and calorific
value measurements are presented. Based upon composition and properties coals are
assigned to a rank progression that corresponds to their level of organic metamorphism.
Lignite has a low energy and high ash content. Investigation of the microscopic texture and
structure of peat and coal contributes to the understanding of the origin of coal. Greek
lignite reserves and production are also discussed. Lignite is unsuitable for export and is
used to generate electricity in power stations located at or near the mine.

17. OIKONOMIA KAI ENIXEIPHMATIKOTHTA / ECONOMY AND ENTREPRENEURSHIP



