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T his map area is situ ated in sou thern N orthwest Territories, in a flat to g ently rolling  T aig a P lains reg ion north of the
Mackenzie River, west of G reat S lave Lake, and sou theast of the Horn P lateau  Cretaceou s bedrock u pland (Fig . 1). T he
su rficial g eolog y is characterized by till (36.9%), org anic deposits (29.9%; su bdivided as 21.0% bog  and 8.9% fen), and
g laciolacu strine deposits (19.6%), with lesser amou nts of lacu strine deposits (6.4%), g lacioflu vial (2.1%) and eolian
(0.4%) materials. T he area is situ ated within the sporadic discontinu ou s permafrost zone (Heg inbottom et al., 1995).
P eat plateau  (O wb1; areas of bog  u plifted by ice g rowth below org anic/minerog enic su rface materials) constitu te 1.4% of
the map area – far less than reg ions mapped sou th of Mackenzie River (e.g . S mith et al., 2021, 2023). T hermokarst
terrain (melting  of ice-rich permafrost) within areas of bog  and fen is also less extensive (2.2%) than in map areas to the
sou th.
.....T he map area was fu lly g laciated by the Lau rentide Ice S heet (LIS ) du ring  the Late W isconsinan. It is disting u ished
by a prominent ribbed-moraine field bordering  the Horn River that is approximately 65 km wide (east-west) and 75 km
north-sou th, extending  west, north, and east of the cu rrent map area (Fig . 1). Its sou thern marg in has been eroded and
tru ncated by prominent shorelines and lacu strine sedim ents related to g lacial Lake McConnell, and the su bsequ ent
proto–G reat S lave Lake. T he ribbed-moraine featu res appear to relate to the interplay between an initial sou th-
sou thwestward-directed ice flow that produ ced a series of ice-thru st ridg es spaced 2 to 6 km apart, and su bsequ ent
westward-flowing  ice that deformed and eroded these thru st-ridg es. Individu al ribs are most prominently alig ned
approximately 20° to 200°, spaced 1.2 to 2.0 km apart (crest to crest), and are 0.6 to 1.0 km in width, and 5 to 10 m hig h.
Actu al heig ht and widths are u nknown, as intervening  swales are infilled, in part, by g lacial lake sediments and extensive
bog  and fen deposits. T he ribs are hig hly seg mented with north-sou th leng ths rang ing  from 0.5 to 12 km. T here is only
one exposed section within the ribs. It occu rs along  a short reach of the Horn River, where u p to 5 m of massive, over-
compacted, ang u lar blocks of diamicton are fou nd, indicating  g laciotectonic reworking . T he ribbed-moraine field is
situ ated down-flow (west) of an extensive area of thin drift (<2 m) and scou red Devonian shale and limestone bedrock
exposed along  the western marg in of G reat S lave Lake (P au len and S mith, 2022; S mith et al., 2022). Based on
petroleu m-well cu tting  records (n=5) and seismic-shothole drillers’ log s (n=566), drift thicknesses are g reatest in its
eastern and central reg ion (45 to 61 m), and thin in areas west of Horn River (6 to 30 m; S mith et al., 2022). Flowsets of
g lacially streamlined landforms, inclu ding  dru mlins, dru mlinoid ridg es, and flu ting s, oriented ~248°, obliqu ely crosscu t
the ribbed-moraine ridg es in the eastern extents of the map area (Fig . 1), bu t are not considered to correlate with actu al
rib formation. T hey appear to have more intensely reworked ribs to the east, and may accou nt for a trend of clockwise
rotation/deform ation of the sou thern parts of individu al ribs seen in the sou th half of the map area. Clu sters of crevasse-
squ eeze ridg es within the central area of the flowsets su g g est the streamlined landforms in the east portion of the map
area were created by ice streams (e.g . Evans et al., 2016).
.....Du ring  deg laciation, ice retreated northeastward in alig nm ent with the G reat S lave Lake trou g h. G lacial Lake
McConnell prog ressively inu ndated the map area in step with the retreating  ice marg in (maxim u m su rface elevation in
the map area is ~215 m above sea level (a.s.l.)). A faint northwest-sou theast-alig ned fabric (most visible on air
photog raphs) of su bparallel De G eer moraines throu g hou t the map area indicates that the LIS  was g rou nded as it
retreated throu g h this area. T he De G eer moraines onlap all g lacial and deg lacial landforms, inclu ding  moraine ribs,
dru mlins, dru mlinoid ridg es, flu ting s, and eskers (Fig . 2). T hey are g enerally not, however, form ed atop su baqu atic fans,
as wou ld be expected, except where su ch featu res m u st have retrog raded eastward below the ice marg in, or where re-
advances of the ice marg in took place. Discernible De G eer moraine seg m ents rang e from 200 m to 3 km in leng th,
g enerally <0.5 m to at most 2 m hig h, and spaced 50 to 200 m apart. T here are approximately 250 marg inal positions
recorded by the De G eer moraines marking  the northeast retreat of ice across the map area. T hese are not, however,
considered annu al positions, as De G eer moraines have been demonstrated to form su b-annu ally (Rivers et al., 2023).
.....It is difficu lt to disting u ish the prog ressive decanting  of g lacial Lake McConnell and the point at which the postg lacial
proto–G reat S lave Lake formed (marking  the separation of expanded lakes in the G reat Bear and G reat S lave lakes
basins; Lemmen et al., 1994), and so the distinction between g laciolacu strine (g lacial Lake McConnell) and lacu strine
(proto–G reat S lave Lake and modern) map u nits is provisional. In the sou thwest corner of the map area, a prominent
delta (135 m a.s.l.) formed in what was then the mou th of the Horn River and some stag e of proto–G reat S lave Lake
(Fig . 1). Cu tting s from the J-03 petroleu m well within the Horn River paleodelta immediately sou thwest of this map (Fig .
1) reveal 155.4 m of u nconsolidated material infilling  what was a larg er proto–Mills Lake basin. Finer and more rou nded
lithic material in the u pper 30 m of the cu tting s is considered to relate to the delta form itself. Coarser, more ang u lar
material situ ated below this is typical of well cu tting s from the reg ional Lau rentide till, containing  both abu ndant local
bedrock (limestone, shale, sandstone) and sig nificant qu antities of ig neou s and metamorphic material derived from the
Canadian S hield to the east. T he volu me of sediment comprising  this paleodelta appears incong ru ou s to the sedim ent
load of the modern river that flows larg ely throu g h a flat to low-lying  till-covered terrain. As the LIS  had already retreated
from the Horn River basin when this paleodelta was forming , as evidenced by the De G eer moraines, it is su g g ested that
the increased sedim entation relates to the melting  of a residu al plateau  ice cap on the adjacent Horn P lateau . T he
sou thern extent of the Horn River paleodelta is reworked by another paleodelta complex north and sou th of the modern
Mackenzie River that record flu vial drainag e of proto–G reat S lave Lake into the proto–Mills Lake basin, with channel
su rfaces declining  from 130 to 122 m a.s.l. (reflecting  both differential isostatic u plift and flu vial incision).
.....G ranu lar ag g reg ate resou rces are qu ite limited in this map area. O nly one larg e pit is known to occu r —  located in
the prominent bu ried esker at the east-central marg in of the map area. S mall, discontinu ou s eskers (u nit G Fr) and
su baqu atic fans (u nit G Ff2) elsewhere in the map area may offer limited potential. Beach ridg es, most prominently fou nd
encircling  ribbed-moraine u plands (Fig . 2), are u nlikely to be practical resou rces, as these were fou nd to be <0.5 m thick.
Indeed, the absence of extensive scou red (washed) lag s, and their thin natu re (g enerally <0.3 m) in most areas of till
cover contradicts the notion that catastrophic drainag e of g lacial Lake Ag assiz throu g h g lacial Lake McConnell was
rou ted west down the u pper Mackenzie River/g lacial Lake Mackenzie basin (e.g . S mith, 1994; Cou ch and Eyles, 2008;
Mu rton et al., 2010). It is su g g ested that drainag e was instead likely rou ted ou t of the north end of g lacial Lake
McConnell (G reat Bear Basin).
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Figure 1. An ArcticDEM (P orter et al., 2022) hillshade model of the 85-F/N W  map area and su rrou nding  reg ion. T he prominent
ribbed-moraine field covers most of the map area, and extends to the west and northeast. Ice-stream flowsets that postdate
and obliqu ely crosscu t moraine ribs extend into eastern parts of the map area. P etroleu m well J-03 situ ated within the Horn
River paleodelta shown at lower left, records 30 m of deltaic sediments overlying  ~125 m of g lacial sediments (likely till) infilling
a larg er proto-Mills Lake basin. S ou theast corner of Horn P lateau  shown in u pper left; shorelines of g lacial Lake McConnell
(G LM) descend from ~230 m a.s.l.

Figure 2. S ection of air photog raph A22427-242 (scale 1:60 000) illu strating  concentric g laciolacu strine
beach ridg es arou nd a ribbed-moraine u pland (A), and the prominent N W -S E-alig ned fabric of su b-parallel
De G eer moraines su perimposed on the landscape. Arrows hig hlig ht some of the abu ndant De G eer
moraine seg ments visible; arrows are alig ned perpendicu lar to individu al moraines. S ite (B) illu strates the
crenu lated marg in created by De G eer moraines extending  from ridg ed till into, or crossing , a lower-lying
bog , where even the slig ht increase in elevation along  the De G eer moraine ridg e is enou g h to su pport
tree/shru b g rowth visible in the air photog raph. Center of fig u re situ ated at 61.703°N ; 117.243°W .
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Cette carte comprend u n terrain plat à lég èrement
vallonné au  nord du  fleu ve Mackenzie et à l'ou est du
G rand lac des Esclaves. La g éolog ie des formations
su perficielles se compose en g rande partie de till
(36,9 %) et de dépôts org aniqu es de tou rbières et
olig otrophes et minérotrophes (29,9 %), et présente
beau cou p moins de sig nes d'érosion thermokarstiqu e
qu e les rég ions cartog raphiées au  su d. La rég ion est
remarqu able par le champ de moraines côtelées qu i
cou vre la majeu re partie de la rég ion cartog raphiqu e.
Celles-ci ont été formées pendant la dernière g laciation
par l'Inlandsis lau rentidien sou s la form e d'u ne série de
moraines de pou ssée g laciaire dirig ée vers le su d, qu i
ont été en partie rem aniées par les écou lements
u ltérieu rs en direction de l'ou est et du  su d-ou est. Les
crêtes individu elles sont alig nées g rossièrement nord-
su d, espacées de 1,2 à 2,0 km, d'u ne larg eu r de 0,6 à
1,0 km et d'u ne hau teu r de 5 à 10 m. P endant la
dég laciation, l'Inlandsis lau rentidien s'est retiré en
contact avec le Lac g laciaire McConnell, qu i a fini par
inonder tou te la rég ion cartog raphiqu e. Le retrait
g laciaire vers le nord-est est marqu é par u n réseau
dense de moraines de De G eer discontinu es et de
faible amplitu de, espacées de 50 à 200 m.

Résumé
T his map encompasses flat to g ently rolling  terrain north
of the Mackenzie River and west of G reat S lave Lake.
T he su rficial g eolog y is larg ely composed of till (36.9%)
and org anic bog  and fen deposits (29.9%), and exhibits
sig nificantly less evidence of thermokarst erosion than
areas mapped to the sou th. T he reg ion is notable for
the prominent ribbed moraine field that covers most of
the map area. T hese were form ed du ring  the last
g laciation by the Lau rentide Ice sheet as a series of
sou thward-directed g lacial thru st moraines that were, in
part, reworked by su bsequ ent westward and
sou thwestward flow. Individu al ribs are alig ned rou g hly
north-sou th, spaced 1.2 to 2.0 km apart, 0.6 to 1.0 km in
width, and 5 to 10 m hig h. Du ring  deg laciation, the
Lau rentide Ice S heet retreated in contact with g lacial
Lake McConnell, which eventu ally inu ndated the entire
map area. N ortheastward g lacial retreat is marked by a
dense network of discontinu ou s, low amplitu de De G eer
moraines spaced 50 to 200 m apart.
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Stratigraphic relationship: two map-u nit desig nators separated by a slash (/) are u sed where
a stratig raphic relationship is observed or confidently inferred (e.g . G Lr/Ts indicates ridg ed
beach sedim ents overlying  streamlined till). T he map-u nit polyg on is colou red according  to the
overlying  u nit.

Complex units: two map-u nit desig nators separated by a dot (.) are u sed where the su rficial
cover forms a complex area and the u nits are too small to be mapped individu ally (e.g . T r.G Fr
desig nates an area of ridg ed till interspersed with g lacioflu vial esker sediments). T he map-u nit
polyg on is colou red according  to the dominant u nit and labeled in descending  order of cover.

QUATERNARY
POST LAST GLACIATION

NONGLACIAL ENVIRONMENT
ORGANIC DEPOSITS: peat and m u ck; form ed by the accu m u lation of plant
materials in variou s stag es of decomposition; occu rs as low-relief, wet terrain
over poorly drained su bstrates; averag e 1 to 3 m thick, and locally u p to 6 m
thick.

O wf
Fen: semi-open peatlands derived from sedg es and partially decayed shru bs
in an eu trophic environment; mineral-rich, water table persists seasonally at
su rface; commonly with ribbed patterns transverse to drainag e; g enerally
covered with low shru bs and occasional trees; locally affected by permafrost
conditions; may contain areas with extensive thermokarst (separately
labelled).

O wb
Bog: Sphagnum or forest peat form ed in an ombrotrophic environment; water
table close to su rface; may be treeless or sparsely treed; may contain areas
with extensive thermokarst (separately labelled);Owb1, raised peat-plateau
morpholog y related to g rowth of u nderlying  ice, and doming  of land su rface;
may contain areas with extensive thermokarst (separately labelled).

NONGLACIAL AND PROGLACIAL ENVIRONMENTS
EOLIAN SEDIMENTS: mediu m to fine sand; wind-deposited; sediments
derived from g lacioflu vial and g laciolacu strine sou rces; well sorted; typically
massive.

Er Dune: parabolic and linear morpholog ies; >2 m thick; eolian sedim ents in
areas between du nes may be thin or absent.

Ev Eolian sediments, veneer: discontinu ou s cover; <2 m thick.

Eb Eolian sediments, blanket: continu ou s cover; >2 m thick.

ALLUVIAL SEDIMENTS: g ravel, sand, silt, and org anic detritu s deposited by
flowing  water; sorted; commonly stratified; variable thickness.

Ap Floodplain: deposited in active floodplains close to river level; inclu des
meander channels, scroll bars, and oxbow lakes; low relief; sorted; >1 m thick.

Af Fan: fan-shaped morpholog y; may show mig rating  stream incisions across
su rface; poorly sorted; >1 m thick.

At Terrace: inactive terraces above modern floodplain; may exhibit sharp
su ccessive scarps defining  different terrace levels; sorted; >2 m thick.

LACUSTRINE SEDIMENTS: g ravel, sand, silt, and clay, sometimes intermixed
with org anic detritu s; deposited arou nd modern lake basins du ring  form er or
recent flu ctu ations in lake level; variable thickness.

Lr
Ridged beach sediments: pebble g ravels, sand, and silt; ridg es often
prominent on eastern lake marg ins as ice-pu sh ramparts; weakly stratified;
≤ 2 m hig h.

Ld Delta: accu m u lation of sorted sediments at the point where a stream enters a
lake; stratified; flat to g ently inclined; prog rades into the lake; >2 m thick.

Ln
Littoral and nearshore sediments: sorted g ravel, sand, silt, and clay;
deposited in littoral setting s; exposed arou nd modern lakes du e to
flu ctu ations in water level; <2 m thick.

Lb Blanket: u ndifferentiated lacu strine sedim ents; >2 m thick.

POSTGLACIAL OR LATE WISCONSIN
PROGLACIAL AND GLACIAL ENVIRONMENTS

GLACIOLACUSTRINE SEDIMENTS: g ravel, sand, silt, and clay deposited in
prog lacial lakes along  the marg in of the retreating  Lau rentide Ice S heet; often
overlain by org anic deposits in low-lying  reg ions; massive to poorly stratified;
moderately sorted; averag e <2 m thick.

G Lr
Ridged beach sediments: cobble-g ravel to sand ridg es; formed along  the
marg ins of prog lacial lakes; low-relief (≤ 2 m) ridg es; poor to moderately
sorted; weakly stratified and open fram ework.

G Ld
Delta: raised delta form ed in a prog lacial lake, fed by g lacioflu vial and/or
reg ional deg lacial drainag e; may exhibit descending  and incised, flat to g ently
inclined terraces accordant with falling  lake levels; 1 to >10 m thick.

G Ln Littoral and nearshore sediments: sand, silt, and minor clay; often infills
reg ions between beach ridg es; low relief; moderately-sorted; <2 m thick.

GLACIOFLUVIAL SEDIMENTS: g ravel, sand, and minor silt deposited by
g lacial meltwater from, or in contact with, g lacial ice in a su bg lacial or su baerial
setting ; channels may incise till and/or bedrock; locally winnowed where
inu ndated by g lacial lakes; poorly to well-stratified; variable thickness.

G Ff
Outwash fan: fan-shaped morpholog y; moderately sorted; sedim ents fine
toward distal edg e; >2 m thick;GFf2, su baqu eou s g rou nding -line fan
deposited at, or immediately distal to, su bmerg ed g lacier marg in; often forms
at the distal end of esker channels where they terminate in a prog lacial lake;
variable thickness.

G Fr
Esker: g ravel and sand; well sorted; massive to cross-stratified; linear to
sinu ou s ridg es; typically discontinu ou s short seg ments of larg er su bg lacial
flu vial corridors; u p to 5 m hig h.

G F Glaciofluvial sediments, undifferentiated: u ndifferentiated g lacioflu vial
sediments; variable thickness.

TILL DEPOSITS: diam ictons deposited directly by the Lau rentide Ice S heet;
sandy-silt to clayey-silt matrix; 5 to 15% clast content, derived from Canadian
S hield (P recambrian) and local Cretaceou s and P aleozoic litholog ies with rare
Cordilleran pebbles; <14 m thick; winnowed in areas of former g lacial lake
inu ndation produ cing  a thin (<0.5 m), discontinu ou s, open-work, cobble-bou lder
lag .

T m
Moraine complex: discontinu ou s moraine ridg es associated with an ice
standstill;Tm2, su baerial recessional and su baqu eou s g rou nding -line
moraine ridg es form ed in g lacial Lake McConnell; locally winnowed; <8 m
thick.

T r
Ridged till: contig u ou s moraine ridg es; su bparallel; inclu des recessional and
thru st moraines; where deposited in contact with prog lacial lakes, ridg es
formed as su baqu eou s g rou nding -line moraines or morainal banks; ≤ 8 m
hig h.

Ts Streamlined till: associated with larg e, parallel ice-flow landforms inclu ding
flu ting s, dru mlinoid ridg es, and dru mlins; variable thickness.

T b Till, blanket: continu ou s till cover with u ndu lating  relief, >2 m thick.

G eolog ical bou ndary (confidence defined)

T hermokarst depression; extensive area of thermokarst featu res fou nd in bog
and fen deposits where ice-rich permafrost is deg rading

Lithalsa

Allu vial bar or levee ridg e
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De Geer
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