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Aptroovn Apyvpokn







["E@yMUIKOT YOPTES

B ATOTUTMOOT YEOYNUIKOD OVAYADPOV THG
YNV G ETUPOVELNG GE 2 OI0IGTAGELS

B AEOOUEVH OO YN UIKT] OVOALGT] YIIVDV
LEGOV (E00UPOC, 1CN 0L, VEPO)

m EpyoAgio yio:
— MeAETN TNC YEMAOYIKNG 1GTOPLOC TNS YNNG
— Evtomiopo opukTOvV TPOTOV VAMV
— MeAétn ko TpooTaGio TOV TEPLPAALOVTOC



SURVEYS)




FOREGS

m Forum of European Geological Surveys

B 33 BEvpomoikec yopec (EALac: ITME)

B FOREGS Geochemistry Task Group =
[IpogTolpacior YEOYNUIKOU YopTn Evpmanc
oto wAatoro NG Hoaykoopog I'emynuikng

Xoptoypapnonc (IGCP — Global
Geochemistry Baselines Working Group)






21TOXOI TOY HNPOI'PAMMATOX

B ANUIOVPYIN GVGTHUOTIKOD YEOYN KOV YOPTH TG
Evpwinc
m XPnon yopTh yio:

»> ANy TOMTIKOV. 0TOPACEDY CYETIKMV. L€ TPOGTOGIO KO
OTOKOTAG TGN TOV TEPLBAAAOVTOS

» AvomTuEloKO oYEOOGLO Y10, OEWPOPO EKUETOAAEVTT
PLOIKOV TOPWV, 10I0UTEPH, LETAAAED ATV

» Owcovouxeg / IepiParAAovTikes e@opLoYES (eKTinom
amoOENATOV PUGIKMOV TOPMV, OVEDPEST] VEMV
KOITOUOUATOV, LETOALOYEVETIKES, OLYPOVOLIKEC,
EMIONUOAOYIKEC Epevveg, BaAdooio pOTOVET)



XAPAKTHPIXTIKA
AEAOMENQN

2 VG TN LOTOTOIN 6N Kol GV UBOTOTNTO LETAED
KPOTOV

Aw@scnuomw GE€ YNOLOKT LOPGT Yo ¥pnoen
uecm I'XIT ko 6OYKpIoN LE AAAES Ba081g
OEOOUEVOV. (70.. EMONUIOAOYIOL, YPNCELS YNG)
[TAnpOTNTO MG TPOS TNV TOTKIALLL
TPOCOIOPILOUEVOV YNUIKDV GTOLYEIDV, PUGTKOV
Kol GLVOETIK®OV

[TotkiAMor LEG®V OEYHATOANWIG (E00UPT), VEPQ,
Inuota pepoTev, DoAdcoto 1ICnuoTa,)




I ©AXE [HPOI'PAMMATOX

ATOYPO(T OTDECTUMV. YEDYN UKDV OEOOUEVDV.
["emAoyikov Epsvvnrikov Kevipay
(EPOTNUOTOAOY1O)
Ecétoon cuuPorotntos — opotopop®ios 6T
GVAAOYT] OEOOUEVOV

—  Meoa oerypoToANWIoG

—  TIukvotnto oEry LOTOANYIOG

—  Koxkouerpia

—  AvoAvtikéc nebooot



MEXA AEITTMATOAHYTAX
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[TYKINOTHTA
AEITMATOAHNTAX

B Y DVOPTN G TOV GKOTOV EPEVVOC
B [CrjuoTo pELOTOV:

— 1 detypa /<0.5 km? £€m¢ 1 oeiypo / 2000 km?
B Emipoveiloko vepo:

— < 1 detypor /2.5 km? €og 1 oetypo / 2000 km?
m Eodon:

— 1 detypa / 5 km? €éo¢ 1 detypor / 25 km?



KOKKOMETPIA

'T(nua pepaTwv Enipaveiako vepo/ 'Edagpoc
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MEG®OAOI ANAAYXHX

B AVOAOYEC TNG ¥POVOAOYIOS TNE EPEVVOG
B Kupiog XRFE, ICP-AES, AAS eAoyog, [CP-MS,
NNA

B [TorkiATo ovaADTOV aVAAOYO LE TN
YPNGLULOTOIOVEVT LEDOOO

B [JoikiAio TpOYPOULATOV TOLOTIKOD EAEYYOV LE
YPT|OT OITTAMV OELYLUOTOV/ OVOADGEDY, OLVAAVLGT)
OELYLLOTOV OVOUPOPOIG



21 OAXH TTPOI'PAMMATOX

B Y V0TNUOTIKT] GUAAOYT] YEOYNUIKOV OEYLATOV GE
[Tovevpmmoiko EmITEOO

B MeEoo OEIYUOTOANIOG:

Nepo peuozmy =2 GYEGN YEDOGOUPUS-VOPOGPULPNC- POTOVCNGC
1ICnuo peparwy = YEOYEVAS 0VOTACT VOPOAOYIKNG AEKAVIG
Eoapogc (empovelokd/ fabovg) = olepyaciec EUTAOVTIGUOD
OTOLYEIOV GTO EMIPOVELNKO TEPIBAALOV.

Humus = atpoc@oipikos (avOpomoyeviic) EUTAOVTIGUOC
GTOLYEI®MV

1Cnuo motouog OyOng (empaveloko/ Babouc)
ICnpoc mhnpupuopy



KANABOX AEITMATOAHYIAYX FOREGS (GTN)

Fig. 1. Global Terrestrial Wetwork (GTN ) cells in the FOREGS countrics,




[MPOZAIOPIZMO2 OE2H2 AEIFrMATOAHWIAZ

100 km

N43EQ09
Finland

Catchments

100 110 120 180 140 Tele of plotting 1808 1ART GEF

Fig. 2. Example of randomly selected sampling points from one 160 km x 160 km grnd cell.




Randomly selected points
GTN cell N43EOQ9
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Catchment <100 sq.km

Humus N43E09H4

® Top soil N43E09T4
Bottom soil NA3EQSB4

¥ Overbank sediment (optional)
Stream water N43E09W4
Stream sediment N43E09S4

Big drainage basin
1000 - 6000 sq.km

Floodplain sediment N43EO9SF4

Drawing: T. Tarvainen GSF 1997

Fig. 3. Sclection of sampling sites (Modified after Darnley ¢t al. 1995), Schematic outline of sampling pattern and
sampling pit for geochemical reference network, The sample pitapplics to all residual soil locations. Deep sample (Ch: a
25 em thick section within a depth range of 30 ¢cm = 200 em.




OEXH AEIITMATOAHYIAY & TYTIOX AEIIMATOX

Stream water
Stream sediment

Owarbank sediment

Organic layer Residual soil

Floodplain sadimeant

Fig. 4. Block diagram showing possible samplhing sites of GTN samphng media (modibied after Strahler 1969,




OEXH AEIIMATOAHYIAY & TYITIOX
AEIFMATOX

Residual soll—covered slope

Ol terrace
Old floodplain sediment

Fiz. 5. Block diagram showmng residual overburden (sonl ), colluvium, old and present day floodplam sediments (modi-
fied after Strahler 1969,




AEIFMATOAHYTA NEPOY
NZHMATOX PEMATOX

5-10 vwooEly T 1K ILOTOS KOTA KOS TOV PEUOTOGC
ANWYN OEYLOTOS VEPOD GTOL KOTAVTT 7RIV TH AWM
ICHILOTOG

DirTpapiepa emxttomon (0.45 w)

O&vvion PE VITPIKO OED

Meéetpnon pH, Eh, aAkaAikotnTog

AEYHOTOANTTTEG EAEVOEPOL LETOAADV

ANyn 1npotog tovioyieto 100 m avavin eavepwv Tnymv
LOAVVGTG (0POLLOL, OTKIGUOT KAT.)

‘Evopén osrypotoAnyioc 6T KoTdvTn

ANyN 1ICNUOTOC 0TO KEVIPIKO GUELD TNE KOITNC



AEITMATOAHYIA EAA®OY Y/
HUMUS

B ATOQDYN GNUEIOV. LE ELGOVT) OWOPOTTIV
OPUGTNPIOTNTO (70.. KOAAEPYEIEC)

B ATOQLYN ANYNG LETOPEPUEVOD DAIKOD (71.-
aAAOVB10r)

B XvvOeto ostyporo 3-5 onueioy omroocTocns S m

m YyvOeta ostypoto humus S onueiov amo EKToo
S50 x 50 m

B Amo@uyn BEGEDV KATM QIO 0EVOPQL



AEITFMATOAHYTA
[TAHMMYPIKOY [ZHMATOX

B EmiAoyn OE61G LE ELPUVEIC GTPMOGELS
AAAOD 100 DAIKOD

B Amopuyn DEcemv avOpmmToyEVODS
ETLOPOIOTG

B A10VOIEN OPVYUOTOS KoL AW OELYUOTOG
EMUPAVELNG Kol BABovg



OIATPAPIXMA NEPOY — KOXKINIXMA [ZHMATOX




XY AAOIH IMTAHMMYPIKOY IZHMATOX —
YTPOYEIY ITAHMMYPIKOY [ZHMATOX

Fig 11, Fladplain szmpling in o Finland (Fholo Salminzn




TOITOBEXIA EAADIKOY AEITTMATOX —
OPYT MA EAADIKOY AEITTMATOX

g, 4. Gleneral view sboul the 301 senpling s (Phato: Teppo Mok, LSl Fig. 10 Close-up ol one of ol 2ample pits (Phode: Teppo Maoisio, GEF)




AEIT'MA HUMUS

Fig Ba s sampling i Funland wong evhndnesl sampler (Phodographs: Tinse Tarvamen )



[TPOETOIMAXZIA AEIT MATOQN IZHMATON
PEMATON I'TA XHMIKH ANAAY2H

=Znpoven (40°C) =2 Avouien = Zoyien (500g)
- Auaipeon (200g) = Koviomoinon

>50g y1o0 avaiven XRE

->50g yio ovarven ICP-MS
>100g o1TAO OElY L0l GTT) GLVINPNCN



FOREGS GEOCHEMICAL BASELINE MAPPING - ANALYSIS PROGRAM
SOILS

XRFiFused beads, DL ppm, majors in % {(BGR)

ICP-AESIAqua regia leach, DL ppm  {PIG)
ICPIMS Acid digestionffusion Na peroxide, DL ppbh (GSF)

AMA 254 Hyg analyser, DL ppb (MAFI)
Pyrolytical analyser {(GSSR)

OTHER DETERMINATIONS
GRAIN SIZE ANMALY SIS

el

Te| Ru Rh Pd Ag

Re Js Pt Au

O—1=—-r
mZoo=I=
N—=——-mz=

La| Ce hSm hEu th th hﬂy hHo
Bl fs
e [ Th Pu | Am

P

5.10.1999Harry Sand=strom




FOREGS GEOCHEMICAL BASELINE MAPPING - ANALYSIS PROGRAM
STREAM WATER

ICP-MS, DL ppb (BGR)

IC, DL ppm {BGS)

Combustometric+IR detection, DL ppm (BGS)
COLD VAPOUR AAS, DL ppt (NGU)

FIELD DETERMINATIONS

pH
EC
Alkalinity
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AIEPEYNHTIKOZ ZTATIZTIKOZ EAEMXOZ TN ZYTKENTPQZIEQN XHMIKON ZTOIXEINN
A THN EZAPMOIH NEQZTATIZTIKOIN MEOOANN

‘EAeyxo¢ avaAuTikwy dedopévwy via amopakpeg Tipég (outliers).

MeTaoxnuaTtiopgog Twy dedopévwy e AoyapiOuion.

‘EAeyxo¢ kavovikoTnTag pe Thv mpopoAn diaypapudtwy QQ-plot

‘EAeyxoc xXwpikng opoloyéveilag ota dedopéva.

‘EAeyx0¢ XWPIKAC TAONC OTIC OUYKEVTPWOEIC TWV YEWXNHIKWY TTAPAUETPWV.

YmoAoyiopoc Twyv  nuipapioypauddrtwy TWY CUYKEVTPWOEWY TWV OTOIXEIWV OTO
£0a@o¢. ATt Thv TTpoodpHoyn Tou BewpnTikoU HOVTEAOU OTO TTEIPAUATIKO
nuipapioypappa umoAoyilovrai ol TTApAPETPOI TOU YEWOTATIOTIKOU HOVTEAOU, Ol
OTIOIEC OTNV OUVEXEIA XpNnalpoTToloUvVTal yid ThY XWpPIKA TTapepuPpoAn pe pe©addoucg

Kriging kai Thv KATAOKEUR TWV YEWXNHIKWY XAPTWV.
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sill | |
\ .
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AnooTtaon h




Semivanogram | Covanance

w10 i

200 400 60O 300 1000 1200 1400 1600

Distance, h

g00 1000 1200 1400 1600

200 400 s00

Distance, h

Huipapioypdupara Pb kai Cu, 61mou
XPNoioTmoInGnke 01dPopeTIKN HEB00OG
TapePPOANG yid TV KATACGKEUN TWV
VEWXNUIKWY. XapTWyV.

Xpnoiomoinénkav 36 anueia
OclyparoAnyiac Ta omoia emAEXOnkayv €10l
WoTE va améxouy. HeTacl Toug 200m
e€aopahiCovTag £T01 oloIoyEVA KAAUYN
TOU Trediov OElyuaToAnyiag.

ATO Ta nuibapiloypdppaTa ivar gavepo
0TI yid améoTtach 1.5 km n cuvdptnon y
Oev EXEl pTdoel oe kamolo sill dnAadn
oTaBepomoinon ThG HeTAPANTOTNTAG TWV
TIHWY, evTo¢ TNG amooTtaoncg 1.5 km kara
HNKOG TNG omroiag oUAAEXBnkav deiyuaTa .

ETto1, TpokeIpévou va kaBopiaTei n
dKTiva emiopaong TG CUYKEKPILEVNG
TTNYNG pUTTAvong TpoTEiveETdl N GUAAOYA
OEIYHATWY TTéPA TWV OpPiWV TOU OIKIGHOU
mpo¢ 7o NNA TuApa Tng meploxAg.



OIKIZMOZ ZTPATQNIOY
FEEQXHMIKOZ ZYTKPITIKOZ XAPTHZ (Pb)
MEGOAOZ : ORDINARY KRIGING (n=36)

MéBodog Ordinary Krlglng, Output gj:ld&Jl S}I;:
Neighbors to Include' 3 or a at Ieast 3
l

_ Ordinary Kriging

OIKIZMOZ ZTPATQNIOY
FEQXHMIKOZ ZYT'KPITIKOZ XAPTHZ (Cu)
MEO®OAOZ : ORDINARY KRIGING (n=36)

YNOMNHMA

KAdGoeIg ZuykevTpoewy uglg Y3poypa@iké Aiktuo
180 - 529 ——— Kupiog Apopog
— Aeutepelwv Apbpog

529 - 830 ,
AxToypappn

830 - 1167 IZOVWEIS (m)

1167 - 1512 0-60
61-160

1512 - 1848 161 - 280

e MeTAAAOUPYIKEG ATTOBET EIG — 281-400

Kripia ka1 EykatacTdoeig — 401 - 500

0

2 ~——

M£60do¢ Ordinary Kng/mg, Output grld/féfl 5m, J
Neighbors to Include 5ior at Ieast 2
\/l\//

_Ordinary Kriging

109 - 131
131 - 150
150 - 165
165 - 179
179 - 192
192 - 205

100 200 400 205 - 225

Meters

YNOMNHMA

KAdoeig ZuyKevipwoewyv uglg ————-— Y5poypa@ikéd AikTuo

53-99 ——— Kuiplog Apouog
99 - 173 Acgutepeiwv Apbpog

———  AkToypappi
173-198 IZOYWEIZ (m)

198 - 256 0-60
61-160
161 - 280

MeraAAoupyikég ATroBéoeig ————— 281-400

Kripia kon EykataoTtdoeig — 401 - 500

256 - 376




MapeppoAn
IDW Universal Kriging Universal Cokriging

Mapaperpog | ZTartioTikn AvaAuon

Cd (n=75)
Min
Max

Pb (n=75)
Min
Max

Zn (n=75)

Min

Max

Fe (n=75)
Min 25270.3
Max 76554.4
Mn (n=75)
Min 424
Max 22034.3

> 2.0yKplon Twv
HEYIOTWYV Kal
eAAXIOTWYV TIHWYV
OUYKEVTPWOEWY TWV
XNHIKWY oTOoIXEiwV
oto £¢dagpog, n IDW
UTTEPEKTING TNV
eAAX10TN TIUA OAWY
86843 4 . : TWV XNHIKWY
OTOIXEIWV Kal

1135.92 : : UTTOEKTIUA Th HEYIOT
18394.3 . . i TN REYioTh

> Ooov apopd OTIC YEWOTATIOTIKEG HEBOdOUC
UTTEPEKTIHOUV TNV €AAXIOTN TIHA TWV
OUYKEVTPWOEWYV Yid Ta aToixeia Fe kar Mn evw yia
@ DW Tov Zn Kai Tov Pb umoekTIipoUv TNV eAdX10TN TIUA.

@ Universal Kriging

» OI YEYIOTEC TIHEC TTOU TTPOEKUYAV HETA ThV
TapeUPOAn gival XapnAoTepeg amod TIG HETPOUHEVEG
OUYKEVTPWOEIC Yid OAd Ta oTOoIXEid KAl OAEC TIC
peOddoug. Ta moooaTd TnG 81aPopdcC OTNV EKTIPNON
Twy peyioTwy mapouoialovrai ditAa.

@ Universal Cokriging

% utroekTiynon péyIoTNG TIMAG




EpBadov %

EpRadov %

% EuBadov >3° TeTapTnHopiou TNG
ZUYKEVTPWONG

Univ. Cokriging
Univ. Kriging

IDW

% guBadov > Méon Tipn EupUTepnG
Nepioxng (n=49)

Univ. Cokriging
Univ. Kriging

% gppadov > (DOE-ICRCL) “Knnog”

Eppadov %

M. BpeTtavia

Univ. Cokriging

Univ. Kriging

% guBadov > Biopnxavikn XpRon

EpBadov %

Kavadag

Univ. Cokriging
Univ. Kriging

IDW

»Me Tn xpnon Twv peBodwv
Universal Kriging kai
Universal Cokriging
KaAUTtTeTal euPpadov tapopolo
yid 0Ad Ta 0pid CUYKEVTPWONG
HE TA OoTroid OUYKpivovTal Td
oTolIXEid.

> Ooov apopd Thv péBodo
IDW mapatnpolpe 0TI
Olapépel eAAXI0TA EVW O€
OPIOHEVEC TIEPITITWOEIC N
Xpnon Tng peBodou deixvel
0TI KAAUTITEI TO i010 TTOCOCTO
EMPAVEIAG HE TIC
YEWOTATIOTIKEC HEBOOOUC

TapeUPOARG.



OIKIZMOZ ZTPATQNIOY
Xapteg NMpoBAenopevou Zpaiparog Kriging (Mn)
M£0odoi: Universal Kriging Universal Cokriging

7\

Trend: Dataset 1: First, Dataset 2
Dataset 1:Neighbors to Include:'5 or
Dataset 2: 5 or at least 2,

2. UYKpivovTdg Ta admoTeAéopaTa Twyv
XapTWV TpoPAeTTOHEVOU OPAALATOC
via TiI¢ OU0 YEWOTATIOTIKEC HEBOOOUC
TPOKUTITEI OTI YId O0Ad TA oTOIXEIA N
pHEB0dOC Tou TTpoPAETTEl KAAUTEPA TIC
TIHEC TWV OUYKEVTPWOEWY givdi n
Universal Kriging.

Emiong amé Toug xdpTeC autoug
YivETdl @avepn n eTTippon TNG
TIUKVOTNTAC ToU Kavdpou
delypartoAnyiac ota amoteAéopara Tng
mapepPpoAnc. AnAadn ol
YEWOTATIOTIKEC HEBO0DOI TTpoPAETOUY
KaAUTepa Th HeTpNONoa TiPh o B&oeig
OTTOU TTUKVWVOUV Td ohueia
OclypaToAnyiag.
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