
Mapping  programme  in Sweden: 

Ensuring  the quality  and traceability  of the 

geochemical  data

Anna Ladenberger, Patrick Casey, Mateja Ogric, Mattias Sörengård, 
Merita Murtola, Karl Markus Ansnaes, George Morris



Geochemistry at SGU
Two major activities:

1. Geochemical mapping (till, sediments, topsoil, water, water plants, peat, 
moss, rocks)

2. SGU Laboratory: ICP MS, pH, accredited earlier for water and till

3. We follow rules for accredited laboratories according to the SWEDAC 
!ǳǘƘƻǊƛǘȅ ΨSwedish Board for Accreditation and Conformity 

Assessment regulationsô (Swedac - En myndighet för kvalitet och säkerhet)

Ensuring  the quality  and traceability  of the geochemical  data

At the moment we are 7 staff members: 
Anna, Merita, Mateja, Patrick, George, Mattias, Karl-Markus

https://www.swedac.se/?lang=en
https://www.swedac.se/?lang=en
https://www.swedac.se/?lang=en


10 km

Till geochemistry
Sampling density 1 sample/7 km2

C-horizon (0.6-1.0 m)

Ice direction

ICP-MS (Aqua Regia): >20 000
ICPMS (7MHNO3): >24 000
XRF: >28 000

sediment/soil
Till



Biogeochemistry ςaquatic plants

Carex1

Filipendulaulmaria2

Fontinalis antipyretica3

1 2 3

  Ongoing 1982 to 2005
  Analytical methods XRF (tot. conc.)
  ICP-MS (7M HNO3 and AR)

SGU has ca 35 000 
biogeochemical  analyses 
in database

Regional method: 1 sample/6-7 km2

Al, Au, As, Bi, Ba, Co, Cr, Cu, Fe, Hg, K, 
Mg, Mn, Mo, Na, Ni, P, Pb, Rb, S, Sb, Cd, 
Si, Sr, Se, Ti, U, V, W, Y, Zn, Zr
pH



Geochemistry at SGU

Sampling

Drying

Sieving

>2 mm 0,063-2 mm <0,063 mm

Archive

Analysis

Quality Control

Database

Publication / Reporting

Randomisation 

DOCUMENT!

DOCUMENT!

DOCUMENT!

DOCUMENT!

DOCUMENT!

DOCUMENT!

DOCUMENT!

LOGGBOOK 
filled for every step!



SAMPLING: field reports



SAMPLING: 
phone and desktop applications

Samla markgeokemi

Samla markgeokemi

https://samla-markgeokemi.stage.sgu.se/map
https://samla-markgeokemi.stage.sgu.se/field


Sample preparation
Temp: 50-60oC

2 fractions:   <0.063 mm

   >0.063 mm



LOGGBOOK!!!

Weighing samples

3 types of weights:

pH: 6 g

7M HNO3: 2 g

Aqua Regia: 5 g

Single-use spoons 
and containers



RANDOMISATION

Randomisation for 7M HNO3
and AR methods, inserting of an 
internal standard MP3



Randomisation to clarify source 
of systematic variation

0.10

1.00

10.00

100.00

1 16 31 46 61 76 91 106 121 136 151 166 181 196 211 226 241 256 271 286 301 316 331 346 361 376 391 406 421 436 451 466 481

ARSENIKAs - by sampling order

RANDOMISATION
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RANDOMISATION



Currently 3 routine methods

Ç 7N Nitric Acid partial leach, till & soil
Ç Aqua Regia partial leach, till & soil
Ç pH

Measurements

LOGGBOOKS!!!



MP3 year 2023

Control diagrams

QUALITY CONTROL



MP3, control diagrams

QUALITY CONTROL

The elemental concentrations of Cu, U, Se, Ge, Ag, and Gd across different Lab-ID 
samples, measured using two instruments: the old instrument (Perkin Elmer, blue dots), 
the new instrument (red dots). A control sample (MP3, yellow squares) was used.



QUALITY CONTROL

7N HNO3

Internal Standard
MP3
2021

+/- 2s : alert level

 +/- 3s : fail level

Control diagrams



QUALITY CONTROLL

7N HNO3

Internal Standard
MP3



QUALITY CONTROLL
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QUALITY CONTROLL

7N HNO3

Longterm 
Monitoring

of
Internal Standard

MP2/MP3

Testing new hotplate



FIELD REPLICATES

ÅDouble sample taken in field
approx. 1 in 20

ÅBlended then treated entirely 
separately through all processes

ÅOnly re-united at QC stage



Database/ datasets
SGUs Kartvisare

https://apps.sgu.se/kartvisare/kartvisare-markgeokemi-regional-provtagning.html
https://apps.sgu.se/kartvisare/kartvisare-markgeokemi-regional-provtagning.html


Database/data sets

XRF
7M HNO3

ICP MS


