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Abstract

The British Columbia Geological Survey is producing a digital compilation of surficial geology for the Interior Plateau, a region in central
British Columbia where thick packages of glacial drift can add complexity to mineral exploration, land-use planning, forestry, and infrastructure
projects. To build the compilation, data from ~100 sources, which include multiple map types (e.g., surficial geology, terrain, soils), must be
converted to a uniform standard. Converted data are validated through automated and manual QA/QC procedures to ensure geometric and
topological consistency before admission into the final compilation database. Final compilation datasets will be in analytical-ready formats that
may be applied, for example, to find subglacial tills and sand and gravel deposits or to investigate landslide and flood hazards.
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1. Introduction

Maps describing British Columbia’s surficial sediments
and features have been produced for decades by provincial
and federal governments (e.g., Fulton, 1995; Plouffe, 2000;
Ferbey et al., 2016), universities (e.g., Hashmi et al., 2015;
Sauvé et al., 2025), and industry (e.g., Bobrowsky et al., 1992;
Lewis, 1987; McGregor and Sacco, 2021). Catalogued in
British Columbia Geological Survey spatial indexes (Arnold
and Ferbey, 2019; Veness et al., 2024), these maps provide
information about surficial deposits and distribution of bedrock
exposures (e.g., Plouffe, 2000; Ferbey et al., 2016), terrain
(e.g., Dixon-Warren et al., 1997) and soils (e.g., Farstad, 1979;
Jungen, 1980). However, inconsistency in mapping methods,
labelling schema, and storage locations hinders accessibility
to a broad audience that may be unfamiliar with interpreting
different map types.

The British Columbia Geological Survey is developing a
topologically consistent digital dataset of surficial geology
for the Interior Plateau (Fig. 1) that allows units and features
to be queried. Equivalent to BC Digital Geology for bedrock
(British Columbia Geological Survey, 2019), this compilation
will be similar to surficial geology products provided from
Yukon (Yukon Geological Survey, 2023) and Alberta (Fenton et
al., 2013). Building on initial work in which Veness et
al. (2024) scanned, catalogued, and re-released the physical
collection of surface materials maps in a spatial index, we are
now focusing on translating selected datasets to current BCGS
mapping specifications. In this paper, we describe how we
selected, ranked, and compiled source maps, present methods
for converting surficial data to a uniform standard, and provide
details about how the compilations may be used. Compilation
data will retain original unit labels and scale, in addition to their
converted label, to ensure they maintain their intended function
and level of detail.
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2. Study area

The Interior Plateau, the major physiographic division of
central British Columbia (Holland, 1976), extends across
~200,000 km?, or roughly 20% of the province by area (Fig. 1).
The plateau extends from the Omineca and Skeena mountains in
the north to the southern Canada-United States border (Fig. 2).
It is flanked by the Coast and Cascade mountains to the west
and by the Rocky and Columbia mountains to the east. The
region is characterized by subdued, rolling topography, and is
covered by glacial drift deposited during and directly following
the last glaciation (e.g., Holland, 1976; Clague and Ward, 2011)
that can locally be up to 200 m thick in well-developed river
valleys (Kerr and Levson, 1997). Due to decades of forestry
and mineral exploration activity, the Interior Plateau has the
highest density of surficial geology maps in the province, and
data gaps are minimal.

3. Map types

Three general map types have been used to describe surficial
features in British Columbia (Fig. 3). Conventional surficial
geology maps describe geological units based on material type
(e.g., till, colluvium, or glaciofluvial) and surface expression
(e.g., veneer, fan, or terrace). Terrain maps are similar, but units
can be further divided by geomorphological processes, slope
gradient, sediment texture, drainage, and/or slope stability. Soils
maps focus on describing the materials produced or affected by
pedogenic processes (A-, B-, and organic horizons), but they
also contain descriptions of parent materials (C-horizon).

Sediment packages in maps are described using unit
labels consisting of groups of letters, symbols, and numbers
(components). Components are arranged so that each represents
a particular characteristic of the geology or terrain (Table 1;
Howes and Kenk, 1997). The components available to build a
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unit label depend on map type. Unit labels in terrain and soils
maps can be converted to surficial geology labels with reasonable
accuracy for general reconnaissance because they contain the
main components of a conventional surficial geology map:
surface expression and parent material type. However, maps
made for different purposes, such as terrain maps for assessing
slope stability, may have a greater focus on subdividing surface
expressions compared to a conventional surficial geology map,
and soil maps concentrate on soil associations rather than
parent materials and thus influence where unit contacts are
drawn. Differences in the mapping purpose may also influence
addition of symbols (e.g., striations, eskers, and flutings) or
create variations in unit labels and descriptions (Fig. 3).
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3.1. Legend types

British Columbia’s surficial materials maps either have open
legends or closed legends. In open legends, geological unit
labels are built from combining components of a classification
system (e.g., Howes and Kenk, 1997; Canada Soil Survey
Committee, 1978; E.L.U.C. Secretariat, 1978). A map user
must reference the corresponding classification system to find
detailed definitions for each label component. Separate maps
built using the same classification system have identically
defined units, for example Chr-F (hummocky ridged colluvium
with slow mass movement; Howes and Kenk, 1997) units have
the same meaning regardless of the map source or study area.
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Table 1. Unit label components contained in surficial geology map types.

Unit label component

Description

Examples

Material type

Surface expression

Geomorphological
process

Texture

Soil component/class/
association

Topographic class/
Slope class

Terrain stability class

Qualifying descriptor/
qualifier

Non-lithified, unconsolidated sediments
(surficial materials) classified according
to mode of deposition (Howes and Kenk,
1997).

The form (shape) of the land surface or
the thickness of the materials (Howes and
Kenk, 1997).

Geomorphological processes that are
modifying, or have modified, surficial
materials or landforms.

The size, roundness and sorting of
particles in mineral sediments and the fibre
content of organic materials (Howes and
Kenk, 1997).

A natural grouping of soil associates
based on similarities in climatic or
physiographic factors and soil parent
materials. It may include a number of
soil associates provided that they are all
present in significant proportions (Canada
Department of Agriculture, 1976).

Describes simple and/or complex
topography to quantify the dominant
slopes within a unit or landform.

A relative ranking of the likelihood of a
landslide occurring after timber harvesting
or road construction (Forest Practices
Code, 1999).

Used where appropriate to provide
additional information about surficial
materials and geomorphologic processes
(Howes and Kenk, 1997).
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T — Till (Deblonde et al., 2024) / M — Till (Howes and Kenk, 1997)
GF — Glaciofluvial (Deblonde et al., 2024)
C — Colluvium (Deblonde et al., 2024)

b — Blanket (Deblonde et al., 2024)

v — Veneer (Deblonde et al., 2024)

t — Terrace(s) (Deblonde et al., 2024)

h — Hummock(s) (Deblonde et al., 2024)

E — Channeled by meltwater (Howes and Kenk, 1997)
R — Rapid mass movements (Howes and Kenk, 1997)
H — Kettled (Howes and Kenk, 1997)

s — Sand (Howes and Kenk, 1997)

g — Gravel (Howes and Kenk, 1997)

$ — Silt (E.L.U.C. Secretariat, 1978)

x — Angular fragments (Howes and Kenk, 1997)

Specific names and their relative proportions based on map or
region.

BY’GU? — 70% Beverly soils, 30% Gunniza soils (e.g., Farstad,
1979)

A — Depressional to level (Canada Department of Agriculture,
1974)

¢ — Undulating (Canada Department of Agriculture, 1974)
8 — Extreme slopes (Soil Classification Working Group, 1998)

I — No significant stability problems exist

V — Expected to contain areas with a high likelihood of landslide
initiation following timber harvesting or road construction.

A — Active (Howes and Kenk, 1997)
I — Inactive (Howes and Kenk, 1997)
G — Glacial (Howes and Kenk, 1997)
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Closed legends are attached to the map and contain only the
units and symbols in the mapped area. Authors can customize a
legend by including direct observations (e.g., unit thicknesses,
sediment textures, or sorting), thus making closed legends
unique to a particular map. As a consequence, different closed
legends could lead to differences in how units are portrayed. For
example, although similar, landslide deposits (Cz) in Sauvé et
al. (2025) and Ferbey et al. (2016) have different closed legend
descriptions, which could affect placement of unit contacts.

3.2. Map formats

Inputs for the compilation are available as attributed vector
data (digital points, lines, or polygons) and scanned maps (raster
files). Vector data are available from modern maps produced
in a geographic information system (GIS; e.g., Hashmi et
al., 2015; Ferbey et al., 2016; Sauvé et al., 2025) or in regional
data assembly projects and compilations (e.g., Forest Renewal
BC (FRBC), Morfitt, 1999; Maclntyre and Struik, 2000;
Struik et al., 2007). Maps produced before computer-aided
mapping (approximately 1995 or earlier) need to be manually
converted to vector data by tracing unit boundaries and geologic
symbols in a GIS (i.e., vectorization).

3.3. Modern BCGS surficial geology maps

The BCGS produces surficial geology maps for a general
audience with a broad range of applications. Modern BCGS
maps are commonly published at 1:50,000 scale with a closed
legend and descriptive notes (e.g., Ferbey, 2014a; Ferbey
and Elia, 2025). Unit descriptions in the legend are simple,
commonly containing one surface expression and material type
per unit. In addition to geological units (presented as polygons),
these maps contain geological and geomorphological point and
line features. These features can include ice-flow indicators,
moraines, field stations, sample locations, eskers, kettles,
deltas, rock glaciers, pits, or quarries. Overlays (polygons
with a transparent component) are used to show additional,
commonly secondary, processes or features such as mine
tailings, reworked sediments, and large kettles. All BCGS maps
are published as PDF maps with accompanying spatial files.

The BCGS uses the Geological Survey of Canada’s (GSC)
Surficial Data Model (Deblonde et al., 2024) to standardize
symbols and colour geological units. This allows integration
with existing GSC mapping in British Columbia, and simplifies
decisions related to choosing appropriate symbols or classes.
BCGS maps can contain entries that deviate from Deblonde et
al. (2024), like Rs (rock steep; Ferbey and Elia, 2025), although
these types of polygons are rare. Custom symbols are also rare
(e.g., landslide toe; Sauvé et al., 2025), except for mineral
occurrences, which are included in finished maps.

4. Map selection

To build the Interior Plateau compilation, we selected
67 vector data sources and 38 scanned maps (extending across
281 NTS 50,000-scale grid cells). The density, coverage,
type, and scale of surficial materials maps are not consistent
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across the Interior Plateau. In many instances, maps include
the same area or overlap, requiring us to manually select the
best source data for the compilation. Some map sheets have
incomplete coverage of point or line data, and full data gaps
are most common in and around Provincial parks or at the
edges of the Interior Plateau bordering more mountainous
topography (Fig. 2).

For each of the NTS grid cells intersecting the Interior Plateau
boundary, we visually inspected all available surficial data and
maps to select sources for compilation components that best
resemble those in modern BCGS surficial geology maps. We
considered the map type, scale, and publication agency to guide
our selection (Table 2).

5. Surficial data standard and storage

Surficial data are converted to a modified version of the
BCGS geospatial frame data standard (GFD, Cui, 2021), a data
model that stores the components of a geology map in point and
line geometry (Table 3; Fig. 4). Using points and lines in place
of polygons simplifies modification by allowing us to easily
manage gaps, overlaps, or slivers between adjacent geologic
units (topological errors). Storing mapping data as points and
lines can improve usability and loading times on geospatial
web services like MapPlace 2 by only producing polygons
for specific areas or zoom levels (Cui et al., 2018; Cui, 2021).
Although data are stored as points and lines, geologic polygon
data will be available in compilation releases.

We developed a specifications manual to ensure all project
data are compiled consistently to meet GFD standards and
can be immediately integrated into the compilation database.
The specifications manual is referenced during vectorization
of scanned maps to avoid inconsistency when recording unit
labels, drawing features, and creating digital legends. Feature
Manipulation Engine (FME) is used to transform existing vector
data to the modified GFD standard (i.c., converting polygons
to points and lines) and enforce topology rules (Table 4). The
output is stored in a PostgreSQL/PostGIS database where it
undergoes secondary quality control processes to check data for
adherence to database standards and proper coding. Features
that fail quality control tests are corrected automatically using
PostgreSQL queries or manually in QGIS.

6. Standardization of unit labels and symbols

To be used in the compilation, unit labels must be standardized
across the different map types. We converted unit labels on a
map-by-map basis to be consistent with Deblonde et al. (2024).
For closed map legends, we interpreted unit descriptions and
used regional context to determine an equivalent Deblonde et
al. (2024) unit label.

Open legend maps are commonly more complex and
require rules for consistent conversion and to capture the most
compilation-relevant information. Original unit labels may
include information not captured in Deblonde et al. (2024) such
as sediment texture, geomorphological process, and stability
class (E.L.U.C. Secretariat, 1978; Howes and Kenk, 1997). We
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Table 2. Map priority system for selecting surficial map components for each NTS 1:50,000-scale grid cell.

Hierarchy Scale Producer Type Notes
1 1:50,000 — 1:249,999  Geological Survey Conventional surficial Maps in Arnold and Ferbey (2019). Unit
geology (raster or vector) labels commonly use versions of Deblonde et
al. (2024).
2 1:50,000 — 1:249,999  Geological Survey Terrain (raster or vector) ~ Maps found in Veness et al. (2024) or Arnold
or Natural Resources and Ferbey (2019). Unit labels commonly use
Ministry versions of E.L.U.C. Secretariat (1978) or
Howes and Kenk (1997).
3 <1:250,000 Geological Survey Conventional surficial These maps may be used over a 1:50,000-scale

geology (raster or vector)  terrain map (e.g., GSC A-Series; Plouffe, 2000)
based on visual assessment by compiler. Unit
labels commonly use versions of Deblonde et

al. (2024).
4 1:50,000 Natural Resources Soils (raster or vector) Maps in Veness et al. (2024) or Knowledge
Ministry or Industry Management (2011). Unit labels commonly
use versions of Canada Soil Survey
Committee (1978).

Table 3. Components of surficial geology maps and their frame data geometries in database back-end.

Map component Frame data Feature examples
geometry
point symbols point Striations, field stations, outcrop locations.
line symbols line Eskers, flutes, meltwater channels.
line Edges of geologic and overlay polygons (contacts) or limits of mapping.
geologic polygons
point Data stored in geologic (Tb, Cv, etc.) or overlay (e.g., mine tailings,

reworked sediments, etc.) polygons.
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Fig. 4. Geospatial frame data. a) Frame data components. Coloured circles are map unit centroids, black points are point symbols (e.g., bedrock
outcrops, active pits), black lines are line symbols (e.g., crag-and-tails, flutes, drumlins, meltwater channels), and red lines are geologic contacts.
b) Client-facing data of the same map extent symbolized using Deblonde et al. (2024).

Table 4. Geospatial frame data specifications on geometric and topological consistency (modified after Cui, 2021).

Specification

Description

Allowable geometry

Unit of precision

Duplicate and overlap

Noding

Connectivity

Continuity

Minimum length of
LineString

Distance between
vertices

Coordinate density

Geometric irregularity

Single, simple, and valid LineString and LinearRing compliant to OGC Simple Features Specification (Open
Geospatial Consortium, 1999) are allowed for planar geological features and topographic boundaries. A single
point is allowed for centroids and point symbols.

The unit of precision is at decimal m (nearest 10 cm) and can be rounded to the nearest m for coordinates in
UTM or BC Albers, and rounded to the 6™ floating point for coordinates in geographic.

Duplication and partial overlapping of LineStrings is not allowed; LineStrings within 1 m of each other are
checked to be valid. Only applies to LineStrings in the same file/data type (i.e., contacts or line symbols).

All LineStrings must be noded at intersections. Only applies to LineStrings in the same file/data type
(i.e., contacts or line symbols).

There must be no dangling nodes for contact LineStrings.

LineStrings are not fragmented by pseudo nodes (non-node intersections), abnormal change of directions, and
abnormal change of feature types.

All LineStrings should be digitized. Lines <10 m will be checked for validity; lines <1 m are simplified.

Distance for a line segment between two sequential coordinates should be greater than 1 m and less than 500 m
(to facilitate accurate coordinate transformations).

A minimum number of coordinates should be used to accurately delineate the geological boundaries at a given
map scale. LineStrings with too many redundant coordinates should be simplified (1 m), and LineStrings with
too few coordinates are densified (greater than one node per 500 m).

Sharp spikes along a linear LineString are checked and removed; sharp wedges in a LinearRing are checked to
be valid; sharp angles between two LineStrings are checked, validated as real, or fixed.
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omitted these details to simplify the unit labels and ensure they
are consistent across the compilation. The soils maps we used in
our compilation are categorized as ‘soils and surficial geology’
or ‘soils and landforms’ (Veness et al., 2024). After omitting the
soil associations from these maps, the remaining unit labels are
similar to terrain mapping, commonly coded with material type
and surface expression in a comparable classification system,
and can be converted using the same methods.

Point and line symbols were converted directly to symbol
codes in Deblonde et al. (2024). If not specified in the original
map, all symbols became their ‘defined’ version as opposed
to ‘poorly defined’ or ‘buried’. Point and line symbols not
available in Deblonde et al. (2024) were recorded as a ‘feature
to be defined’ and will be omitted from the public-facing data
(e.g., slump direction line symbol; McCuaig, 2009). Locational
confidence of geologic contacts is inconsistently defined, so all
contacts were converted to a ‘defined’ version even if originally
mapped as ‘approximate’ or ‘inferred’.

All project data contain a ‘src_featur’ column populated
with the original unit label or symbol description. Closed map
legends unmodified from original source maps are stored in
separate tables and can be joined with spatial data to obtain
original unit descriptions. Open legend unit labels from source
maps commonly contain too many components to include
full descriptions. Map users must reference the original
classification system to understand these units in detail.

6.1. Unit label conversion from Howes and Kenk (1997) to
those in Deblonde et al. (2024)

To demonstrate how unit label conversion is performed, we
convert the unit codes in Howes and Kenk (1997), a mapping
scheme that has been used extensively in the province, to those
in Deblonde et al. (2024). Unit labels coded in Deblonde et
al. (2024) can have one or two map units, each including a
material type and surface expression. In the case of two map
units, they are separated by either a complex (.) or stratigraphic
(/) designator. Complex designators are used if units extend
across an area too small, or their relationship is too complex to
be mapped individually. The dot (*.”) separates the first more
extensive unit from the less extensive secondary unit. In Howes
and Kenk (1997), this designator is a forward slash (“/””) but
holds a similar meaning. In Deblonde et al. (2024), stratigraphic
designators with a forward slash (“/”) separate superposed
units; the unit to the left of the designator is stratigraphically
above the unit to the right. Howes and Kenk (1997) show this
relationship through a physical separation where the upper
unit(s) is placed on top of a separator (horizontal line) and the
lower unit below is placed below (i.e., C—l; ).

Unit labels from terrain maps (Fig. 3b) may be converted
directly after removing components not captured in Deblonde et
al. (2024) (e.g., $Mb-eF — Tb). In instances where an original
label contains more than two material types, we only retain
the two most extensive ones (e.g., Mb/Cv/GFt — Tb.Cv).
In classification systems such as Howes and Kenk (1997),
a material type can have up to three corresponding surface
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expressions. In these cases, the most extensive expressions are
kept (e.g., Cba/Tb — Cb.Ca). We only maintain stratigraphic
relationships if the underlying material was in the first two
most extensive material types (e.g., &2 — Cb/Tp). If a unit
contains two material types exposed at surface, the stratigraphic
relationship is not kept (e.g., %Af — Cb.Af).

Areas with the surface expressions blanket (>1 m) and veneer
(<1 m) commonly include discontinuous bedrock outcrop. If
an original unit label has a blanket or veneer, bedrock, and
an additional unit, the bedrock component can be omitted to
capture a less extensive unit (e.g., Mv/R/GFb — Tv.GFD).
If the most extensive unit is bedrock, then both the bedrock
and blanket/veneer unit are kept (e.g., R/Mv/GFb — R.Tv).
Similarly, if a single material type is linked with both blanket
and veneer expressions, we can simplify the unit to be described
using only the more extensive one to capture a less extensive
unit (e.g., Mbv.Cv — Tb.Cv). Both expressions are kept if a
unit contains a single material type and only blanket and veneer
expressions (i.e., Mbv — Tb.Tv).

7. Compilation uses

The surficial geology compilation will be a comprehensive
map of sediment type across the Interior Plateau of
British Columbia. The compilation can be used to target
specific material types (e.g., alluvial or glaciofluvial units) and
features (e.g., eskers) that can inform aggregate exploration
(e.g., Huntley and Hickin, 2010; Huntley etal.,2013). Sediments
that are known to produce unstable terrain can be targeted for
assessing ground conditions (e.g., peat, clay, groundwater)
related to earthquakes (Monahan and Levson, 2000;
Monabhan et al., 2000a; Monahan et al., 2000b) or mass wasting
(e.g., glaciolacustrine sediments; British Columbia Ministry of
Forests and British Columbia Ministry of Environment, 1999;
Brideau et al., 20264, b). Parent materials derived from surficial
geology maps can help inform silviculture, agriculture, and
viticulture sectors. For example, surficial geology maps
can help viticulture sectors by targeting specific Quaternary
deposits used to grow grapes like glacial outwash or shoreline
terraces (Hamblin, 2018).

The surficial geology compilation will be important to users
interested in understanding sediment thickness or depth to
bedrock. Surficial geology maps provide locations of extensive
bedrock units and isolated outcrops. These locations can be used
as surface inputs for depth to bedrock models (Arnold, 2021).
Understanding the thickness and distribution of sediments is
important for interpreting geochemical and geophysical results
and for hazard risk assessment, agriculture, hydrology, and
infrastructure engineering (Shangguan et al., 2016). Along
with bedrock locations, units like veneers and blankets can
be reclassified to build derivative maps for estimating drift
thickness (Sacco et al., 2022; Wolter et al., 2022). These maps
may be used to help determine suitable locations of bedrock
outcrop for traditional mineral prospecting or to select sampling
locations for drift prospecting.
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This compilation will contain ice-flow indicators
(e.g., striations, flutes, and crag-and-tails) and other glacial
landforms (e.g., cirques, moraines, kettles) that contribute to
the understanding of ice movement or behaviour during the
Late Pleistocene (Arnold and Ferbey, 2020). Knowledge of ice
flow and material type is important for designing or interpreting
geochemical or mineralogical sediment samples (e.g., till or
soil samples) for mineral exploration (Kerr and Levson, 1997;
Plouffe and Ferbey, 2016).

Data in the Interior Plateau surficial geology compilation can
be added to other compilations or used to build derivative maps.

Features recorded in surficial geology maps can be added to
other databases, for example landslides from this compilation
can be an input for the Preliminary Canadian Landslide
Database (Brideau et al., 2026a, b). Compiled digital data may
be used to build derivative maps like subglacial till potential
or aggregate resource maps (Fig. 5a; Ferbey, 2014b; Fig. 5c;
Buchanan and Hora, 1992). The existence of these data in an
analytical-ready format makes them easily applied to machine-
learning (Latifovic et al., 2018; Odom and Doctor, 2023).

== B oaa L LRI P T R . W = T =

Fig. 5. Derivative maps with inset photos displaying related exposures.
a) Basal till potential map from Ferbey (2014b); inset shows a till
blanket (Tb) with till samples (Tb=high basal till potential, dark
green). b) Till thickness map from Wolter et al. (2022); inset shows a
till veneer above bedrock (Tv/R=drift thickness class 3, light orange).
¢) Aggregate resources map from Buchanan and Hora (1992); inset
shows a glaciofluvial unit (G). Map plots all glaciofluvial (G) and
fluvial (F, Ft) units with potential for aggregate. Black points represent
gravel pit locations.

8. Conclusion

Analogous to BC Digital Geology (Cui et al., 2017), this
compilation will improve public access to decades of surficial
materials mapping in the Interior Plateau for multidisciplinary
use. Consistent conversion to a single legend will allow users
to compare multiple areas that were originally in incompatible
classification systems. By presenting data using simple plain
language descriptions, inexperienced users can immediately
understand geological unit labels and feature symbology.
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