.....Answer 3.....: The 5 random points in each 160x160 km
grid cell are generated by an R-script:-

5 random points in each 160x160 km grid cell
. 160 km >

4 R-scripts for Generation of 5, 8 and 16 Random
«— 80 km ——— : ; i :
Sampling Points Within Predefined Rectangles
02

Juanxia He and Xiaoyuan Geng

Point 2 in NW quadrant Point 1 in NE quadrant
o1

@5
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Commission on Global Geochemical Baselines
Special Publication
No. 3

160 km

o4
o3
Point 3 in SW quadrant Point 4 in SE quadrant

v

Point 5 is randomly located in the 160x160 km grid cell
https://www.globalgeochemicalbaselines.eu/content/185/ebook-r- e e

scripts-for-generation-of-5,-8-and-16-random-sampling-points-/

ISBN: 978-618-85049-2-9



https://www.globalgeochemicalbaselines.eu/content/185/ebook-r-scripts-for-generation-of-5,-8-and-16-random-sampling-points-/

.....Answer 3.....: On this Google Earth image of part of the Democratic Republic of Congo,
the 5 random points in each 160x160 km grid cell are shown.
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NOTE: For planning your country’s geochemical baseline mapping, the size of the
grid cells can be modified to suit your budget. I mean national, not global-scale

geochemical mapping.
8km 4 km




Question 4: Which procedures should
be followed for the production of
internally consistent quality-controlled
global geochemical databases for
multipurpose use?

aaaaaaaa

.....

THE KEY IS STANDARDISATION OF ALL
PROCEDURES FROM
SAMPLING, SAMPLE PREPARATION,
TO ANALYTICAL METHODS AND
INSTALLATION OF
A STRICT QUALITY CONTROL PROCEDURE
o@.E3 AT ALL STAGES




Production of High Quality Harmonised

Geochemical Databz at any mapping scale

Sampling * These are the two most crucial stages
of any geochemical survey.

'|* Any errors during these two stages is

Sample carried forward, and can result in the
preparation failure of the whole survey.
Laboratory * Errors can be corrected by re-analysis

~| of samples, provided enough sample
material is available.

analysis




instructions are given for samplin
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From the five (5) randomly selected catchment basins of
each 160x160km grid cell, representative samples of

» Rock,

» Residual soil (top & bottom),

» Humus,

» Stream water,

» Stream sediment, and

» Overbank sediment (top & bottom)
are collected from the 2" order catchment basin, and

» Floodplain sediment (top & bottom)
is collected from the 3™ order catchment basin.



3.4 order
catchment basin

FIoo_deain 1000-6000 km:
sediment

verbank
sediment
site
Stream water &
sediment
Note: Numbers 1, 2 & 3 refer site
to 1st, 2na & 34 Order streams,

respectively, at a map
scale of 1:50,000.

Samples to be collected from 2,4 order catchment basin:

GTN grid cel! N26E14, Hellenic Republic

Euboea I.

e

Mainland
Hellas

Samples to be collected from 3.4 order

Rock: N26E14R3 Overbank sediment - top: N26E14K3 catchment basin:
Residual topsoil: N26E14T3 Overbank sediment - bottom: N26E14N3 | Floodplain sediment - top: N26E14F3
Residual bottomsoil: N26E14C3 Stream sediment: N26E14S3 Floodplain sediment - bottom: N26E14L3

Humus: N26E14H3 (where available)|Stream water: N26E14W3




Detailed instructions are given for sample preparation:

Additional
splitting of
duplicated
samples

pair

Split into two
sub-samples,

Laboratory replicate samples

Q Field duplicate Q

Rock sample

Crushing in jaw
crusher

Pulverising in
agate mill &
grain size
control

<0.063 mm

Homogenisation
and splitting

Laboratory samplg
(10 splits 100 ml

Additional
splitting of
duplicated
samples

Field duplicate
pair

Split into two
sub-samples,

Laboratory replicate samples

Additional
splitting of
duplicated
samples

Field duplicate
pair

Split into two
sub-samples,

Laboratory replicate samples

Additional
splitting of
duplicated
samples

@ Field duplicate o

pair

Split into two
sub-samples

Laboratory replicate samples

Additional
splitting of
duplicated
samples

Field duplicate
® Feudwicae (D)

Split into two
sub-samples,

Laboratory Teplicate samples

Floodplain
sediment
sample

Drying at
<40°C

Disaggregation
in a porcelain
mortar

Grain size
fraction
<2mm

Homogenisation
& splitting

Laboratory samples
(10 splits 100 ml)

Discard grain
size fraction
>2 mm

Archived
samples
(5 splits 200 ml)




Detailed instructions are given for sample homogenisation, splitting,
archiving, and randomisation of samples with insertion of duplicate-
replicate sample splits, and external secondary reference materials for

submission to the analytical laboratory

(a) Random number list (b) Random number list sorted from smallest to largest number
RANDOM NUMBER LIST 1 Project Code ... RANDOM NUMBER LIST 1 Project Code ...
F Number Range ..............._.. Number Range ...................
59 8 37 64 1 26 51 76
38 44 100 61 2 27 52 77
10 N 73 99 3 28 53 78
86 79 60 96 4 29 54 79
98 68 16 77 5 30 55 80
3 65 6 35 6 M 56 1
76 89 58 a7 7 SRM 2A 32 57 |Blank 1B 82
9 52 12 66 8 33 58 83
78 27 1 83 9 34 59 84
50 42 19 54 10 35 60 85
24 62 31 11 11 36 61 86
30 40 26 46 12 37 62 87 |Blank 1A
5 94 20 15 13 |REPB 38 63 88 |SRM 1B
DUPA 67 70 29 48 14 39 64 89
71 56 95 28 15 40 65 90
85 25 22 17 |DUPA 16 41 SRM 1A 66 91
32 84 92 21 |REPA 17 |DUPA 42 67 92
! IEE 47 69 75 |DUPB 18 43 68 93

55 90 48 13 |REPB 19 44 69 94
72 53 39 41 |SRM 1A 20 45 70 95
80 2 4 88 |SRM 1B 21 |REPA 46 71 96
34 45 81 7 |SRM 2A 22 47 72 97
g2 43 63 74 |SRM 2B 23 48 73 98
14 51 18 87 |Blank 1A 24 49 74 |SRM 2B 99

= [ 33 36 23 57 |Blank 1B 25 50 75 |DUPB 100




Standardisation is the key to harmonisation of geochemical databases

Laboratory analysis of collected samples: All samples of each medium
type MUST BE analysed by the same analytical method at the same
laboratory and, if possible, within a short time period. If the project runs for
a long time, then other conditions must be followed by using the project
reference samples to level the data. Methods of data conditioning for
producing seamless geochemical maps are described in Chapter 8.

H He

Li | Be B |C| N O|F|Ne

Na | Mg Al | Si| P | S |Cl|Ar

K |Ca|[Sc | Ti|V |[Cr Mn|Fe|Co| Ni [Cu|Zn|Ga|Ge | As | Se Kr
Rb | Sr|Y | Zr | Nb | Mo | Tc | Ru | Rh Ag | Cd f i Sn | Sb | | Xe
Cs | Ba|La W | Re|Os| Ir Au | Hg (| Pb | Bi | Po | At | Rn

Fr| Ral Ac Lanthanide series

Ce | ¢ NdHSm Eu Gd Tb Dy Ho Er Tm Yb Lu

— 1 List 1 elements Other elements
Actinide series

. List 2 elements Elements not to be determined




Standardisation is the key to harmonisation of geochemical databases

International Union of Geological Sciences
Manual of

__ Checking of analytical data: Detailed instructions
e e are given of how to conduct a thorough check of the
received analytical data, and in case errors are
identified, the particular batches should be
reanalysed, and in the worst-case scenario it may be
necessary to demand the reanalysis of the whole
sample suite.

Chapter 7 - Quality Control Procedures
Alecos Demetriades, Christopher C. Johnson, Ariadne Argyraki

Quality control report: For each set of analytical data, it is stressed that a
well-documented quality control report should be written, and problems
encountered and solutions given must be clearly mentioned.



Quality control, and data conditioning when necessary
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Chapter 8

Figure 8.1 on page 433.
Cobalt Cobalt distribution map
8 o 5505 vaves avove geecton it | TTOM the original

e - Geochemical Atlas of

Minimum 0.70 ppm
e e | Alaska (Weaver et al.,

1983) modified by Smith
et al. (2013, Fig. 4,
p.172). Large blocks of
unlevelled data,
identifiable by their
straight-edge boundaries
(map sheet boundaries),
show the effects of
uncorrected bias in the
analytical results.

<624 ppm
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{;;E 293 -37.0ppm
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Cobalt distribution map from the new compilation of the stream and lake sediment
geochemical data set of Alaska (Wang et al., 2020). As you can observe the large blocks of
unlevelled data are still identifiable by their straight-edge boundaries (map sheet boundaries).



Quality control, and data conditioning when necessary

Chapter 8
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Chapter 9

Data management, maps, statistics
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Data management, maps, statistics
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Google Earth image showing the spatial distribution of total Zn concentrations in topsoil, determined by X-ray fluorescence, FOREGS
Geochemical Atlas of Europe (Salminen et al., 2005). The orange squares indicate the 160x160 km GTN grid cells.
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As you may appreciate, it is impossible in one lecture to present in
detail the 515 pages of the International Union of Geological
Sciences Manual of Standard Methods for Establishing the Global
Geochemical Reference Network. Therefore, | urge you to
download it and study it at your leisure. We are certain that you will
find something to help you in your work. If you have any questions
you can contact me at: alecos.demetriades@gmail.com or any
other co-author.

All the Chapters describing the procedure of sampling Rock,
Residual soil, Humus, Stream water, Stream sediment, Overbank
sediment and Floodplain sediment start with an Introduction,
Required equipment, Cautions where necessary, and the sampling
procedure is well-illustrated. As sampling of residual soil is the most
difficult, the next few slides will show you an overall view.


https://www.globalgeochemicalbaselines.eu/datafiles/file/IUGS-CGGB_2022_Manual_of_Standard_Methods_for_Establishing_the_GGRN.pdf
mailto:alecos.demetriades@gmail.com

IUGS Commission on

International Union of Geological Sciences “Global Geochemical Baselines”

N I Manual of Standard Methods -

Mapping the Geochemistry

Establishing the Global Geochemical Reference Network of the Earth’s Land Surface

Chapter 3.2

Residual Soil and Humus Sampling

Maria Jodo Batistal'?, Alecos Demetriades?19, Christopher C. Johnson31°, Timo

Tarvainen*19, Igor Savin®>, David B. Smith?, Edith Haslinger®?, Reijo Salminen?,

Virgilija Gregorauskiené’1°, Zomenia Zomeni®19, Juan Pablo Lacassie Reyes®1°,
Felipe Astudillo®!% and Pablo Sebastian Oliva Vicentelo®10

1 Laboratério Nacional de Energia e Geologia, Amadora, Portugal

2 |nstitute of Geology and Mineral Exploration, Athens, Hellenic Republic

3 GeoElementary, Derby, United Kingdom

4 Geological Survey of Finland, Espoo, Finland

5 V.V. Dokuchaev Soil Science Institute, People’s Friendship University of Russia, Moscow, Russian Federation
6 Austrian Institute of Technology GmbH, Centre for Energy, Vienna, Austria

7 Geological Survey of Lithuania, Vilnius, Lithuania

8 Geological Survey Department, Lefkosia, Cyprus

° Servicio Nacional de Geologia y Mineria, Valdivia, Chile

10]UGS Commission on Global Geochemical Baselines
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Figure 3.2.1 on page 95. The effects of climate on soil worldwide (Britannica, 2012).




Figure 3.2.2 on page 95. Schematic diagram showing the gradation of soil types from a dry
steppe-climate basin (left) to a cool, humid climate (right) as one ascends the west slope of
the Bighorn Mountains, Wyoming, USA (after Strahler, 1969, Fig. 19.6, p.317; redrawn with
minor modifications by Alecos Demetriades, Hellenic Institute of Geology and Mineral
Exploration (IGME) & IUGS Commission on Global Geochemical Baselines (IUGS-CGGB)
with Golden Software’s MapViewer™ v§8).



“Global Geochemical Baselines”

(b)
Figure 3.2.7 on page 111. Photographs (a) Residual soil sample site
number. (b) General landscape. (c) Surface of sample site taken from a
height of 1 m. Photographs: Alecos Demetriades (IGME/IUGS-
CGGB).....Continued.....




	…..Answer 3…..:  The 5 random points in each 160x160 km grid cell are generated by an R-script:-
	…..Answer 3…..:  On this Google Earth image of part of the Democratic Republic of Congo, the 5 random points in each 160x160 km grid cell are shown.
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