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Figure 1: Location of the Mount Meager volcanic complex, the location of the
Pebble Creek Formation, shown against the distribution of other Quaternary
volcanic edifices in the Garibaldi belt of southwest British Columbia (after
Hickson, 1994). Locations of prehistoric and historic rock avalanche
deposits associated with major volcanic edifices are also shown (after
Evans, 1992).
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Deposition of the Pebble Creek Formation was a complex interaction of primary volcanic deposi ts and

PLvd) are designaled as Avbx,; massive to poorly sorted; monolithologic; composed
of fragments of plagioclase-quariz-phyric dacite; large clasts feature flat, regular
parting surfaces that are oxidized and inferred to be columnar joint faces; altered joint
surfaces terminate against freshly broken surfaces; unit crops out as an extensive
avalanche apron Avbx, or as small lenses Avbx, within Pebble Creek volcanic strata;
dominantly matrix-supported in the main deposit but is locally framework-supported in
smaller avalanche deposits proximal to the volcano; maximum clast sizes range from
55-240 cm; units overlie and mimic the geornetry of the block and ash avalanche
deposits; Avbx forms a prominent topographic hump where it intersects steep slopes

filling the Lillooet River valley; well sorted silt, sands, and pebbly to bouldery
conglomerate are exposed in thin, laterally continuous beds on top of eroded benches
15-40 m above the current Lillooet River flood level; beds range from intervals of
laminated silt up to 8 cm thick to very well sorted lithic sand deposits up to >8 m thick;
well rounded pebbles and cobbles include pumice, granitoid, metamorphic and
vesicular basalt clasts; defta comprises poorly sorted conglomerates and inferbedded
lenses of well-sorted pumice and lithic sand; distinct upward progression from foreset
beds at the base through to flat-lying topset beds; bedding fabric defined in
conglomerates by flat-lying and imbricated oblate shaped clasts.

M above Keyhole Falls.
pe— Alluvial deposits related to the transient synvolcanic paleo-Salal Lake: fluvial, debris
Py o' LEGEND Qﬂ_ flow, deltaic and lakeshore sedimentary deposits; fluvial and debris flow sediments
) [ Quatemary Volcanic Rocks a “—— were deposited on block and ash deposits (PCbx) and pumice tephra deposits (PCtf)

jpe—— Reworked pyroclastic (pumice) fallout material (PCtf): crudely reversely graded beds,
X Qtf subrounded to rounded clasts and interspersed thin lenses of Plinth assemblage
—— - avalanche deposits; deposits of pumice are at least 80 m thick; units lie at critical

angles (37°) and directly overlap primary fall deposits (PCtf); below 800-900 m, units
shallow up to 22° in large aprons extending to the margins of the Lillooet River; units
overlie primary tephra (PCtf) and debris avalanche (Avbx) deposits.

2360 YR. BP PEBBLE CREEK FORMATION VOLCANIC DEPOSITS

. Outburst flood deposits: thick massive beds of poorly sorted, reworked Pebble Creek
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The Mount Meager volcanic complex (MMVC) lies at the north end of southwestern British Columbia’s Garibaldi
| | | RECENT- NON-VOLCANIC DEPOSITS Volcanic Belt (GVB), the Canadian portion of the Cascade magmatic arc (Mathews, 1958; Green et al., 1988). The
50°42° purm— . . . } ) GVB is a chain of Quatemary stratovolcanoes that includes Mount Cayley (Kelman, 2005; Kelman et al., 2008) and
%/ 900 V " Qu 5 Unsubdivided Quaternary deposits: alluvium, colluvium, avalanche and glacial Mount Garibaldi (Mathews, 1958; Green, 1977). Centres farther to the north (Silverthrone and Franklin Glacier) are
f 0 ‘ ] deposits. sometimes included in the belt (Hickson, 1994).
The MMVC preserves a number of deeply eroded volcanic centres that have been active during the past 2.2 million
‘ pre——— Avalanche deposits temporally related to the Pebble Creek eruption: those derived years El;{gad, 113788, 11388))- SThe geology of the N(%\ég ijgvs\gtg)l dsescribed by A(r;%%rg;)nsﬂgﬁ), (g(i)%kzs)on et Eg - (1999),
/ 4 N . o ; _ 5 ; ; Read 77, 1978, , Stasiuk and Russe |l X , Stasiuk et al. , Stewart , and Stewart et
“%W} primantly from major sy n AVb)SZ fo F,,OSt Avbx, Pebble Creek deposits are quIgnated al., (2003). The Pebble Creek eruption of the MMVC is the most recent eruption in the Garibaldi Volcanic Belt and
i as Avbx, and those derived primarily from lesser pre-Pebble Creek deposits (PLbX, the most recent known explosive eruption in Canada. It is dated at 23 60 yr. BP (Lowden and Blake, 1968;

Rutherford et al., 1975; Lowden and Blake, 1978; Mathew es and Westgate, 1980; Evans, 1992; Clague et al., 1995;
Leonard, 1995).

As detailed by Stewart (2002) and other authors, the Pebble Creek event produced an airfall t ephra (PCtf) followed
by block and ash flows (PCbx1, 2 and 3) followed by a lava flow (PCvd). Damming of the Lillooet River by PCbx led
to a massive breakout water flood resulting in the deposition of PCdf1 and PCdf2. Precise timing of PCdf in relation
to PCvd is not known, as they are never juxtaposed; however, PCdf1 units are dominated by PCbx clasts entrained
while hot. It is probable that the damming of the Lillooet River by the constant collapse of the encroaching flow front
(Merapi-style), forming units PCbx, started early in the sequence. Sufficient time passed for welding and compaction
of PCbx to occur, but cooling was incomplete prior to failure of the dam, allowing still -hot clasts of PCbx to be
incorporated into PCdf1 and PCdf2. Timing of dam f ailure relative to extrusion of PCvd is unclear.

This map presents outcrop distribution and geologic contacts based on mapping and air photo interpretation by
M.L. Stewart during 2000-2002. Additional data include distributions of high elevation Plinth Assemblage deposits
from Read, 1978 (see legend). Field mapping was undertaken using previous maps covering approximately the
same region as Stasiuk and Russell (1990), Stasiuk et al. (1996) and Hickson, ef al. (1999). Note: unit names and
abbreviations are not the same as from previous authors due to revisions presented in Stewart 2002.
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grey to red dense pumiceous and glassy blocks; maximum thickness of 60 m over
Keyhole Falls; thins to 1 m thick ash and lapilli-rich layer overlying PCbx, or PCbx,;

plagioclase, biotite and hornblende phenocrysts compared to PCtf and PCpf.
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shares clast characteristics with tephra fallout; outside fallout zone overlies and
incorporates till and orange oxidized reworked pumice; topographically controlled
(deposited in valley bottoms),; younger deposits show evidence of scouring the upper
surface of lower deposits; density transition from highly porous fallout tephra, through
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blocks on up-valley side of residual tree trunks.

Fallout tephra; well-sorted white to light grey and red pumice clasts in an open
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angular and rough clasts surfaces, sintered gas escape pipes, and tree trunks
enclosed by tephra still rooted in paleosols; purnice clasts are highly vesicular to
fibrous and show breadcrusted surface textures; clast sizes range from ash to
maximum 80 cm in diameter; lower sections of the fallout are remarkably
homogenous (97-98%) white pumice, while upper sections contain accessory clasts
(up to 44 wt % grey and grey mixed pumice and 3 wt % fragments of welded pumice
breccia); welded breccia clasts comprise flattened grey to white pumice and lesser
exotic granitic and volcanic clasts suspended in a fine red ash matrix.

Authors: M.L. Stewart, J.K. Russell, and C.J. Hickson
PLIESTOCENE VOLCANIC / SUBVOLCANIC DEPOSITS
90-140 kyr. BP PLINTH ASSEMBLAGE
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2 -~ ---__| Lightgrey porphyritic rhyodacite of the Plinth Assemblage: plagioclase, quartz, minor Revised geology by: M.L. Stewart, 2000-2002
 PLbx : | biotite and rare hornblende phenocrysts; commonly vesicular with an aphanitic
T matrix; distinguished from older stata by rounded cognate inclusions of fine-grained

hornblende andesite; distinguished from Pebble Creek formation strata by Digital cartography by R. Cocking, Data Dissemination Division (DDD)
stratigraphic context and presence of coarse quartz phenocrysts (in Pebble Creek
units, only visible microscopically, as resorbed grains); mainly exposed at high

elevation on the northern flank of Plinth Peak (Read, 1990); isolated remnants of
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Any revisions or additional geological information known to the user

\ block and ash avalanche deposits overlie bedrock north of the Lillooet River at low would be welcomed by the Geological Survey of Canada
(“ elevations, and are eroded and overlain by ablation till; poorly sorted; clasts are
A N 2 subrounded and commonly contain internal radial joints in addition to delicate o ) ) -
b fine-scale joints normal to the clast surface, suggesting water contact. Digital base map from data compiled by Geomatics Canada, modified by DDD
V 900\ LT ey Undifferentiated volcanic deposits comagmatic with PLbx: Plinth Peak comprises . o oo = . ,
“ * PLvd : | prominent columnar and platy jointed flows and tephra; flow layering is commonly Magnetic declination 2008, 18° 23’ E, increasing 13.2" annually
‘ [Eoaoe? subparallel to topography (Read, 1990).
7500 0 ( ( Elevations in metres above mean sea level
r ﬂ‘\\\ ‘,’rr Undifferentiated subvolcanic inirusions comagmatic with PLbx and PLvd;
(((rr l[ < 860~ distinguished by steeply inclined flow layers and an absence of flows or breccia.
‘f (('/ TRIASSIC TO TERTIARY
(‘ Unsubdivided basement, including late Jurassic to Miocene Coast Plutonic Complex
| intrusions and lower Cretaceous Gambier Group volcanic and sedimentary rocks.
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