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Figure 3. R eg ional map of the northern Cordilleran volcanic province (Edwards and R u ssell, 2000; Edwards et al., 2010). 
H ig hlig hted is the volcano, informally named Kima’Kho, located within the T u ya-Kawdy volcanic field (rig ht). N ote
photog raph hig hlig hts explosive cone (left) and classic flat plateau  of effu sive lavas overlying  pillow-bearing  tu ff breccias
(looking  west).
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T his volcano, informally named Kima’Kho, is one of
more than 30 Pleistocene volcanoes on the T u ya-
Kawdy plateau  of northern British Colu mbia that record
interactions with the Cordilleran ice sheet. T his basaltic
g laciovolcano featu res deposits resu lting  from explosive
and effu sive eru ptions at 1.9 M a and hosts m u ltiple
passag e zones (transition su rfaces between
su baqu eou s and su baerial deposits (R u ssell et al.,
2013)). Lithofacies inclu de explosive lapilli tu ff cone-
forming  deposits dominating  the sou thern flanks of the
edifice, which are partially overlain to the north by lava-
fed deltas comprising  lavas and tu ff-breccia. Late-stag e
intru sions are identified by g eolog ical field relationships
and 40Ar/39Ar g eochronolog y. Explosive and effu sive
deposits show textu ral and stratig raphical indicators that
delineate ‘passag e zones’. S ix prominent passag e
zones record depth flu ctu ations of ~160 m in the
eng lacial lake. Based on estimates of maxim u m lake
depths, the reconstru cted minim u m ice thickness is
~440 m.
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Ce volcan, connu  sou s l’appellation non officielle de
Kima'Kho, compte parmi plu s de 30 volcans du
Pléistocène situ és su r le plateau  T u ya-Kawdy, dans le
nord de la Colombie-Britanniqu e, qu i conservent les
traces d’interactions avec l’Inlandsis de la Cordillère. Ce
volcan basaltiqu e sou s-g laciaire exhibe des dépôts
résu ltant d’éru ptions explosives et effu sives s’étant
produ ites il y a 1,9 millions d’années et renferme
plu sieu rs zones de passag e (des su rfaces de transition
entre des dépôts su baqu atiqu es et des dépôts
su baériens (R u ssell et al., 2013)). Les  lithofaciès
comprennent des dépôts coniqu es de tu fs à lapillis
formés par des éru ptions explosives qu i dominent su r
les flancs su d de l’édifice volcaniqu e et qu i sont en
partie recou verts au  nord par des deltas de lave
constitu és de cou lées et de tu f bréchiqu e. Des
intru sions tardives ont été reconnu es g râce au x
relations g éolog iqu es su r le terrain et à la
g éochronolog ie Ar/Ar. Des indicateu rs textu rau x et
stratig raphiqu es à l’intérieu r des dépôts d’éru ptions
explosives et effu sives délimitent des « zones de
passag e ». S ix g randes zones de passag e rendent
compte de variations de la profondeu r d’environ 160 m
dans le lac intrag laciaire. S elon les estimations de la
profondeu r maxim ale du  lac, l’épaisseu r minimale de la
g lace reconstitu ée serait d’environ 440 m.
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Joint initiative of the Geolog ical S u rvey of Canada and
the U niversity of British Colu mbia, condu cted

u nder the au spices of the Cordillera Project as part of
N atu ral R esou rces Canada's Geo-mapping  for Energ y

and M inerals (GEM ) prog ram
M ap projection U niversal T ransverse M ercator, zone 9.

N orth American Datu m 1983
Base map at the scale of 1:50 000 from N atu ral
R esou rces Canada, with modifications.
Elevations in metres above mean sea level

T he Geolog ical S u rvey of Canada welcomes
corrections or additional information from u sers.

Data may inclu de additional observations not portrayed
on this map.See map info docu m ent accompanying  the
downloaded data for more information abou t this

pu blication.
T his pu blication is available for free download throu g h

GEO S CAN  (http://g eoscan.nrcan.g c.ca/).
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Table 1. 40Ar/39Ar radiometric ag e.
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20
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Glacial and Erosional Deposits
 Post-eruptive, glacially eroded deposits and mass wasting of volcanic edifice: 

Glacial and/or mass wasting  deposits; 1 - U nconsolidated, poorly sorted, 
ang u lar blocky, clast-su pported talu s of basalt debris from overlying  lava in 
northeastern cirqu e; 2 - M assive to cru dely bedded, matrix-su pported polymict, 
normally g raded, su b-ang u lar to rou nded silty g lacially transported moraine.

GE1-2

Coherent-Extrusive
 Olivine-phyric, massive, columnar basalt lavas: Dark g rey, moderately 

olivine-phyric, fine-g rained, moderately vesicu lar, basalt: su bhedral, embayed 
olivine phenocrysts (8% vol; 0.1–1.5 mm), trachytic g rou ndmass displaying  
abu ndant plag ioclase (0.05–0.2 mm) with minor olivine (<1%), clinopyroxene 
(<2%) and oxides (1%); ou tcrop featu res massive cu rving -to-planar vertical 
colu mns ~50–80 cm diameter with elong ate vesicles (<5% vol.), flag g y 
jointing , and bears rare white, crystalline, altered xenoliths.

L4

Coherent-Intrusive
 Plagioclase-olivine-phyric, weakly vesicular basalt sills and dykes: Grey to 

dark g rey, variably olivine-phyric (8–15% vol., 0.5–3 mm) or 
olivine-plag ioclase-phyric (5–10% combined volu me [O l 30–60%, Pl 70–40%], 
0.5–5 mm), fine-g rained, weakly vesicu lar basalt; Grou ndm ass dominated by 
su b-ophitic plag ioclase laths (0.1–1 mm) in pyroxene with su bordinate olivine 
(0.1 mm) and oxides (0.2 mm). O u tcrops vary from linear, centimetre- to 
decimetre-thick, vertical to horizontal intru sions and larg e scale, irreg u lar 
plu g -like intru sive masses, tens of metres across. Common featu res inclu de 
colu mnar and radial joints, fine-g rained peperitic and g lassy, sometimes locally 
pillowed marg ins, and associated black, g lassy to aphanitic, poorly 
consolidated hig hly vesicu lar to scoriaceou s lapilli-sized clasts along  marg ins. 

IDS

Coherent-Extrusive
 Moderately olivine-plagioclase-phyric, massive, columnar basalt lavas: Grey, 

moderately olivine-plag ioclase-phyric weakly to moderately vesicu lar aphanitic 
basalt: isolated skeletal anhedral olivine with overg rowths (35% vol., 0.5–2 
mm), and eu hedral oscillatory zoned plag ioclase (2–5% vol., 1–5 mm), both 
showing  variable resorption featu res and commonly g lomerocrystic.  T hese 
massive, colu mnar jointed lavas vary laterally in dominant phenocryst and 
g rou ndmass size (S ou thern lava fine-g rained g rou ndmass, plag ioclase laths 
0.1–0.2 mm; N orthern lava fine- to mediu m-g rained plag ioclase ~0.5–1 mm 
and su b-ophitic textu re).

L3

Weakly olivine-plagioclase-phyric, massive, basalt lava: Grey, weakly 
olivine-plag ioclase phyric, fine-g rained, moderately vesicu lar basalt: isolated 
eu hedral olivine (3% vol., 1–3 mm) and plag ioclase (2% vol., 1–3 mm) 
phenocrysts, g rou ndm ass dominated by plag ioclase laths (0.2–0.8 mm) and 
su b-ophitic pyroxene (0.5–1 mm) with minor olivine (~<0.2 mm), and 
irreg u lar stretched vesicles (3% vol., ~0.2 mm). O ccu rs as massive, weakly 
colu mnar jointed lava flows.

L2

Densely piled pillow basalts: Grey to black, vitreou s, variably 
olivine-plag ioclase-phyric, weakly radially vesicu lar, variably g lassy selvag ed, 
densely packed intact pillow basalts +/- minor fine-g rained intra-pillow ash 
matrix (peperite). Pillows are g enerally elong ate and convex u pwards (30 
cm–2 m).

L1

Volcaniclastic-Effusive Units
 Massive to weakly bedded, poorly sorted, vitriclast bearing, palagonitised tuff 

breccia: O rang e-brown moderately palag onitised, weakly bedded, poorly 
sorted, fine-g rained (0.2–0.1 mm) sideromelane rich matrix-su pported basalt 
lithic-bearing  tu ff breccia. Basalt frag m ents (20% vol., 1–40 cm) are ang u lar to 
su brou nded, dense to weakly vesicu lar, and occu r both randomly dispersed 
and concentrated in channelised lenses <60 cm wide. Interbedded with rare 
horizons of fine-g rained, well sorted ash tu ff with ang u lar ash to lapilli-sized 
g lass shards.

T b2

Weakly to well bedded, pillow bearing, palagonitised tuff breccia: 
O rang e-black, moderately to heavily palag onitised, vitreou s fine- to 
mediu m-g rained matrix-su pported, pillow and lithic-bearing  basaltic tu ff 
breccia. Pillow morpholog y varies from circu lar and elong ate coherent whole 
pillows (0.2–1 m) to ~50 cm wide sheet flows that both conform with and 
crosscu t bedding . Lithic clasts are of variably vitreou s to aphanitic, dense- to 
moderately-vesicu lar, ang u lar (1 cm–60 cm, 30% vol.) basalt.

T b1

Volcaniclastic-Non-Primary Units
 Massive, poorly sorted accessory lithic bearing breccia: T an to beig e, massive, 

crystal- and lithic-rich, matrix-su pported (80% vol., <0.2 mm), poorly sorted, 
vitriclast-bearing  breccia. Lithics rang e petrolog ically, inclu ding  accessory 
lavas and are ang u lar to su brou nded (5% vol., 0.8–5 mm). F resh 
sideromelane ju venile, vesicu lar clasts are intact and ang u lar (3% vol., 0.5–1 
mm). Variably palag onitised, blocky, vitreou s, crystal-bearing  pillow rinds are 
present in low abu ndance (<2% vol., 1–3 mm).

Br2

Massive, vitriclast bearing, lapilli ash breccia: Grey, u naltered, massive, lithic- 
and vitriclast-rich, matrix-su pported, lapilli breccia. Ash matrix (60% vol. <0.1 
mm) consists of blocky, cu rvilinear sideromelane shards (90% total) and 
cu rved, intact, bu bble ju nctions (10%). Vitriclasts are variably vesicu lar with 
some showing  elong ate, <0.05 mm tu be vesicles and irreg u lar bou ndaries. 
Lithics are consistent with ju venile extru sive litholog ies and likely represent 
lava frag m ents, thou g h most are ang u lar and thu s represent limited transportation.

Br1

Volcaniclastic - Pyroclastic Units
 Crudely bedded, moderately well sorted, scoriaceous ash and lapilli: 

Black-brown, weak to moderately palag onitised, well sorted, cru dely stratified, 
crossbedded, lapilli clast-su pported, poorly consolidated, hig hly vesicu lar.

Lt3

Massive to crudely bedded, poorly sorted lapilli tuff: Beig e-tan, u naltered to 
lig htly palag onitized, poorly sorted predominantly ash matrix-su pported 
massive to locally cru dely bedded, lapilli tu ffs, with su brou nded to ang u lar 
lapilli to block (<30 cm) sized dense to moderately vesicu lar, basalt clasts, 
locally cross-bedded, discontinu ou s, moderately sorted, clast-rich horizons, 
and isolated to densely packed horizons of armou red lapilli.

Lt2

Massive to well stratified, moderately well sorted lapilli tuff: Grey-tan, weak to 
moderately palag onitised, moderately well sorted, ashy matrix-to-clast- 
su pported lapilli tu ffs. O u tcrops vary from massive and homog eneou s to well 
laminated (1–10 cm) laterally continu ou s beds commonly defined by 
centimetre-scale horizons and lenses of variably vesicu lar, aphanitic to 
vitreou s lapilli clasts. Increased sorting  and crossbedding  are present in some 
poorly consolidated, black-brown, scoriaceou s, moderately sorted lapilli tu ffs, 
which also display partially disag g reg ated ashy accretions arou nd lapilli.

Lt1

O u tcrop examined 

Defined g eolog ical contact
 

Inferred g eolog ical contact
 

Passag e zones; defined transition between su baqu eou s to su baerial deposits
 

Passag e zones; inferred transition between su baqu eou s to su baerial deposits
 

Extent of mapped pleistocene volcanic deposits
 

R eg ion of decimetre-sized ballistic clasts
 

Inferred vent location
 

40Ar/39Ar ag e and sample nu m ber (see T able 1)
 

Armou red lapilli!.
 

Bedding  strike and dip! 
Contact strike and dip0 
S trike and dip of dyke cooling  jointsf 
Lines of cross-section

 
Apparent dip in cross-sections (shown in cross-section fig u res only)
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