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T his surficial geology m ap of Denm ark Bay–Qikiqtagafaaluk area, N unavut, com bines a rem otely predicted m ap (RP M)
and visually interpreted im agery elem ents.
Re m ote P re d ictive Ma pping
T he procedure used to produce a rem otely predicted m ap of Denm ark Bay–Qikiqtagafaaluk area, V ictoria Island,
N unavut, consists of classifying a series of satellite im ages that were m erged into a seam less im age mosaic see Figure
1 in docum entation accom panying the digital data). T he key steps used for classification follow.
a) Data used in this m ap include ~3 to 4 LAN DS AT  ET M+ im ages (30 m resolution), tiled into a mosaic for
Qikiqtagafaaluk area including N T S  67-F and N T S  67-C. S P O T  panchrom atic im agery (5 m pix el size) and aerial
photographs were also used during training and classification to m ake use of their im proved spatial resolution. Digital
terrain m odels (30 m pix el size) were used to re-classify pix els.
b) T raining data associate spectral signatures to a defined area representing a distinctive terrain type, m ap unit or
landform . T raining was perform ed directly on the LAN DS AT  im agery and was inform ed by the spectral characteristics of
the surface (m aterial, vegetation, and slope), and by landform  types and landform  associations. S ix  classes were
identified based on variation in surface m oisture content, and include two types of bedrock and various sedim ents.
c) Im age classification used a Random  Forest (RF) classifier; a statistical algorithm  adds random  training and validation
before classification. Different variables were assessed for their predictive capacity within the RF model derived from
LAN DS AT  data (e.g. band ratios, tex tures, transform ation) and digital terrain data (e.g. relative height, slope, aspect).
Model outputs provide an estim ate of overall accuracy and a probability estim ate (e.g. P arkinson, 2012).
d) Classification for a surface-m aterial m ap was produced when the spatial variability of bedrock and m oisture content
of surface sedim ent was converted to m aterials using a series of ex pert-knowledge rules related to the understanding of
tex ture, landform s, and geom orphic processes.
e) Evaluation of the m ap used statistical outputs from the algorithm  and qualitative assessm ent relative to known terrain
elem ents, from aerial photographs, S P O T  im agery, and from  field-site observations and photos from  the study area,
and ex pert knowledge from  com pleted m apping in an adjacent area (e.g. S harpe, 1993).
f) Reclassification with additional training data m ay not resolve spectral variability, thus user-defined rules were used to
help guide pix el reclassification. i) G laciom arine deposits were captured by reclassifying m oist (colluvial) sedim ents
below m arine lim it m apped at ~100 to 125 m a.s.l. ii) T hick sedim ent was captured in hum m ocky topography (not in this
area) where som e better drained hillcrests have a spectral signature associated with dry, vegetation-poor, and
apparently thin sedim ents (<1 m thick). T his is spectrally accurate, yet geologically inaccurate since hum m ock tops
record thick sedim ent with buried ice determ ined from  previous field work (e.g. S harpe, 1992).
g) Final rem otely predicted m ap of surficial geology
T he final m ap results from the autom ated classification based on training data, the post-classification conversion to a
surficial m aterials m ap, the evaluation of the classified im age, and on any needed reclassification following ex pert
evaluation. Integration of landform  data (m apped by visual im age interpretation aided by regional field site and
photographs - see below) with the surface m aterials m ap results in a rem otely-predicted m ap of surficial geology.
Vis ua l Interpreta tion of Im agery
S P O T  im agery and aerial photographs were interpreted visually with the aid of field-site observations and ground
photographs. V isual interpretation focussed on im portant landform s and terrain types that spectral im agery was not able
to reliably m ap. T hese include shoreline features (m arine and lacustrine), eskers, m eltwater channels, deltas,
hum m ocky terrain, bedrock areas, and eolian sand. S om e landform s, stream lined form s, eskers, and m oraine ridge
were im ported and m odified as interpreted layers from  published sources (e.g. S torrar and S tokes, 2007). Additional
inform ation and interpretation of this m ap is available in the Map Inform ation Docum ent accom panying this m ap.
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T his 1:250 000 predictive surficial geology m ap of
Denm ark Bay–Qikiqtagafaaluk area com bines rem ote
predictive m apping (RP M) and visually interpreted
im agery from  LAN DS AT  and S P O T  data. Machine-
autom ated classification of training data, conversion to
surficial geology, and terrain reclassification were
integrated with landform and regional ground-truth data.
T he m ap captures a sedim ent m osaic because spectral
data realistically record m oisture content on terrain
surfaces in this perm afrost setting. Tonal character of
moisture content is controlled by sedim ent tex ture,
topography, vegetation, and m aterial thickness. V isual
analysis of terrain form, with ex pert knowledge, reveals
a series of crosscut stream lined flow fields recording
com plex glacial history, including m arine inundation
lim its. S coured bedrock in flow fields indicates erosional
terrains, with little or no sedim ent cover. RP M m ethods
are efficient and accurate in m apping surface spectral
details, allowing m ore tim e to develop geological
models of glaciated terrain. T his publication includes
the predictive surficial geology data in two form ats:
S heet 1, raster (~75%)/vector (~25%), and S heet 2,
vector.
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Cette carte de la géologie prédictive des form ations
superficielles de la région cartographique de Denm ark
Bay–Qikiqtagafaaluk à l’échelle 1/250 000 com bine la
télécartographie prédictive et l’interprétation visuelle
d’im ages obtenues par LAN DS AT  et S P O T. La
classification autom atique des données
d’apprentissage, la conversion en une carte des
form ations superficielles et la reclassification des
terrains ont été intégrées à des données sur les form es
de terrain ainsi qu’à des données de la réalité de terrain
à l’échelle régionale. La carte représente une m osaïque
de sédim ents car les données spectrales enregistrent
de m anière réaliste la teneur en eau des surfaces du
terrain dans ce m ilieu à pergélisol. Le caractère tonal
des données spectrales, qui reflète la teneur en eau,
dépend de la tex ture des sédim ents, de la topographie,
de la végétation et de l’épaisseur des m atériaux .
L’analyse visuelle des form es de terrain par des
spécialistes révèle une série de cham ps de form es
profilées d’écoulem ent qui présentent entre eux  des
relations de recoupem ent, tém oignant ainsi d’une
histoire glaciaire com plex e, ainsi que l’ex istence de
lim ites de subm ersion m arine. Le substratum  rocheux
affouillé dans les cham ps d’écoulem ent est l’indication
de terrains d’érosion, qui présentent peu ou pas de
couverture de sédim ents. Les m éthodes de
télécartographie prédictive sont efficaces et précises
pour cartographier les détails spectraux  de la surface,
ce qui donne aux  géologues plus de tem ps pour
produire des modèles géologiques des terrains
glaciaires. Cette publication com prend des données de
la géologie prédictive des form ations superficielles en
deux  form ats : feuille 1, m atriciel (~75%)/vectoriel
(~25%), et feuille 2, vectoriel.

Résum éAbstract

S cientific editing by A. W eatherston
Initiative of the G eological S urvey of Canada,

conducted under the auspices of the Rem ote P redictive
Mapping activity as part of N atural Resources Canada’s
G eo-m apping for Energy and Minerals (G EM) program
Map projection U niversal T ransverse Mercator, zone 13

N orth Am erican Datum  1983
Base m ap at the scale of 1:250 000 from  N atural

Resources Canada, with m odifications
Elevations in m etres above m ean sea level
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QUATERNARY
 HOLOCENE

 NONGLACIAL ENVIRONMENT
 

Eolia n s e d im e nts, ve ne e r: <1 m of fine sand, deposited downflow of 
N anook R iver floodplain sand; spectral data only.Ev

Marine  s e d im e nts , und iffe re ntia te d : silt, sand with lag gravel, 1 to 2 m thick, 
deposited or wave reworked and pushed by sea ice during m arine regression.M

LAST GLACIATION (WISCONSIN)
 P ROGLACIAL AND GLACIAL ENVIRONMENT

 Glaciom a rine  s e d im e nts, ve ne e r: silt, sand, and lag gravel, 1 to 2 m deposited 
or wave reworked and pushed by sea ice during regression below m arine lim it 
(~120–140 m a.s.l.).

G Mv

GLACIAL ENVIRONMENT
 Glacia l s e d im e nts , hum m ocky till: sandy-silt diam icton, m ay be stratified; 

5 to 10 m thick; form s disorganized hillocks, elongated ridges, and kam e-and-
kettle topography, with large ~50 m ice-wedge polygons; associated with
ice-cored terrain and slum p scars; spectral data only.

T h

Glacia l s e d im e nts , ve ne e r on be d rock topogra phy: sandy-silt diam icton, 
<2 m thick, deposited by basal glacial processes; m ainly m eltwater-eroded 
surface with ex posed bedrock and boulder concentrations; spectral data only.

T v

P RE-QUATERNARY
 

Be d rock, s e d im e ntary: Cam brian and O rdovician carbonate rocks (dolosiltite).R1

G eological contact:
      Defined

 
     Approximate

 
Beach crest, glaciom arine, m arine

 Major m eltwater channel
 Esker ridge, paleoflow direction unknown (m eltwater channels often occur

with inset eskers; however, not all inset eskers can be displayed on the m ap) 
Drum linoid ridge or fluting
Crag-and-tail ridge, not m apped to scale

 
P aleocurrent m easurem ent, bedrock erosional form s

 S triation, direction known
 Field photograph location with N RCan photo catalogue num ber
 G round observation
 

S am ple location

2018-264

1545

SP ECTRAL UNITS
 Se d im e nt com ple x be low m arine  lim it: m osaic of glaciom arine silt and sand 

(unit G Mv), sandy-silt diam icton (unit T v), 1 to 2 m thick with ex posed, m ainly
carbonate bedrock; rare P recam brian igneous bedrock (not on this m ap).

 


