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Summary 
Rock geochemical data are an integral part of provincial 

lithogeochemical data, which also include data from till, 
drainage sediments such as alluvium (including heavy mineral 
concentrates), moss-mat sediment, and lacustrine deposits. 
These lithogeochemical data characterize primary dispersion 
of elements in bedrock and secondary dispersion in weathered 
rocks, soil, and other surficial sediments, including mechanical 
dispersion by streams, gravity flows, and glaciers. The 
development and operation of the British Columbia Geological 
Survey rock geochemical database allows long-lasting storage 
and consistent update of rock geochemical data collected 
from across the province. For the current update, new rock 
geochemical data were compiled, format standardized, metadata 
validated, quality checked, and populated into the database, 
where they were integrated with existing data for permanent 
storage. The current release updates Han and Rukhlov (2020).

Twenty-eight new metadata attributes were added (Table 1). 
These new attributes include numerical age or age range, group 
or suite name, formation or lithodeme name, and member or 
phase name. Only the validated values of these attributes were 
populated into the database. Attributes that were not validated 
by BCGS geologists were left blank.  

New analytical data from 1887 samples were added, including 
those previously published (van Straaten et al., 2022; Van 
der Vlugt et al., 2022). Some of these data are re-analysis of 
archived samples using modern analytical methods. The other 
sources are Ootes et al. (2020), Pearson and Zhang (2020), 
Milidragovic et al. (2021), and Stanley and Nelson (2022). The 
rock geochemical database now contains 435,567 analytical 
values, from 12,413 samples that were collected between 1973 
and 2023. 

Two data files derived from the rock geochemical database 
are included in this release (BCGS_GF2024-09.zip): rock_
geochem_dataset1.xlsx and rock_geochem_dataset2.xlsx. 
Each of these data files contains two sheets for analytical 
data and attribute explanations. The analytical data in rock_
geochem_dataset1.xlsx are grouped by analytical method 

(Han and Rukhlov, 2020) and rock_geochem_dataset2.xlsx by 
total, near total, and partial determinations (van Straaten et al., 
2022; Van der Vlugt et al., 2022). In rock_geochem_dataset1.
xlsx, the first 39 columns are sample metadata. Column 40 
and onwards are analytical data. Each of these columns is 
specified in the header by a triplet of analyte name, analytical 
method abbreviation, and unit, connected by two underscores. 
For example, Ag_AAS_ppm is for silver concentration in part 
per million determined by aqua regia digestion with atomic 
absorption spectroscopy (AAS).

In rock_geochem_dataset2.xlsx, the first 39 columns are 
identical to those in rock_geochem_dataset1.xlsx. Column 40 
and onwards are also analytical determinations, but they are 
preferred values per element, grouped into three categories: a) 
‘total’ determinations (TD); b) near-total determinations (NTD); 
and c) partial determinations (PD). Total determinations include 
those using non-destructive analytical techniques such as 
X-ray fluorescence (XRF) and instrumental neutron activation 
analysis (INAA) or combinations of total digestions involving 
flux (e.g., lithium borate and sodium peroxide) and inductively 
coupled plasma atomic emission spectroscopy (ICP-AES), 
inductively coupled plasma mass spectrometry (ICP-MS), and 
other techniques (Table 2). Near-total determinations involve 
multi-acid digestions and AAS, ICP-AES, and ICP-MS. They 
may have near-100% recovery of elements hosted by minerals 
that will not dissolve in hot aqua regia but using the same 
analytical instrumentation (Table 3). For example, Ag_NTD_
ppm, is for silver concentration in part per million analyzed by 
one of the near total determination analytical methods listed 
in Table 3. Partial determinations (PD) analytical methods are 
summarized in Table 4.

Generating rock_geochem_dataset2.xlsx required merging 
multiple analytical data columns in rock_geochem_dataset1.
xlsx. Each merging operation was conducted by selecting 
the preferred analytical value from the several available. The 
selection was based on the precision of the analytical methods 
and the analytes involved. For example, Ce_LIP_ppm, Ce_
INA_ppm, and Ce_XRF_ppm in rock_geochem_dataset1.xlsx 

mailto:Tian.Han@gov.bc.ca
http://cmscontent.nrs.gov.bc.ca/geoscience/PublicationCatalogue/GeoFile/BCGS_GF2024-09.zip
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were merged into Ce_TD_ppm in rock_geochem_dataset2.
xlsx. The analytical value that was taken for Ce_TD_ppm is 
from Ce_LIP_ppm.  rock_geochem_dataset2.xlsx has fewer 
data columns and longer data series than rock_geochem_
dataset1.xlsx due to combining available data by compatible 
methods. Both rock_geochem_dataset1.xlsx and rock_
geochem_dataset2.xlsx are GIS-ready, so they can be enabled 
in GIS environment for visualization and statistical analysis.
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