QUATERNARY
RECENT

PLEISTOCENE AND RECENT

Qal Alluvium; few if any outcrops

Qcl Colluvium; few if any outcrops

Extrusive

QUATERNARY
RECENT
GARIBALDI GROUP (R4f to P1)
BRIDGE RIVER ASSEMBLAGE (R4f to R1)

rhyodacite vitrophyre

MOSAIC ASSEMBLAGE ( P10f, P10x):

andesite breccia and tuff

PYLON ASSEMBLAGE (P3f to +P3x):

P2x

volcanic clasts

~]§7§i  Debris flow; detritus derived from units PIl

-.]947f- Debris flow; detritus derived from unit P3f

P3f Porphyritic (plagioclase * pyroxene) andesite flows

P Medium grey-green aphanitic flows and breccia
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and P3x

Ral Alluvium; near Pebble Creek includes redeposited Bridge River Tephra

Qca Glacial deposits, talus, alluvium; few if any outcrops

MEAGER VOLCANIC COMPLEX

Light grey, porphyritic (plagioclase, quartz, hornblende)

JLandslide or lahar debris derived from unit P9f

Welded block and ash flow of porphyritic (plagioclase,

R2x quartz, hornblende) rhyodacite vitrophyre
BRIDGE RIVER TEPHRA: blocks and ash of porphyritic
”3‘{hi:*3 (plagioclase, quartz, hornblende, pyroxene, biotite)
coss . o c.) rhyodacite pumice
PLEISTOCENE

P4f Porphyritic (hornblende, plagioclase) andesite flows

P4 x Porphyritic (hornblende, plagioclase) andesite breccia

TERTIARY
PLIOCENE
P4f Porphyritic*(quartz, plagioclase, hornblende) dacite flows
P4 x Porphyritic (quartz, plagioclase, hornblende) dacite breccia

P3f Dark grey, porphyritic (plagioclase) andesite flows

P3x Dark grey, porphyritic (plagioclase) andesite breccia

Volcanic breccia with dominant plutonic and some aphanitic

COAST PLUTONIC COMPLEX
(including pendants)

+ P3it+ | Porphyritic (plagioclase * pyroxene) andesite

?3 Porphyritic (plagioclase * pyroxene) andesite breccia L=
X and ash
P2f Dark grey, aphanitic andesite flows
THE DEVASTATOR ASSEMBLAGE ( P1 ):
1 White, altered rhyodacite tuff, breccia and flows P1 White, altered rhyodacite intrusions (not distinguished on map)

54 S5 0455000m.F 56 57 58 5o T v e 60 = 61 5 62 63 : 64 12375 ¢ 5000m .

: Meager Crgek, site of a Pliocene to Recent volcanic complex, is in the Coast M i
British CO%umbla ébout 150 km north of Vancouver. It lies at the,northern end of thountallrllS i
erly trending Gar}baldi Volcanic Belt (Fig. 1) which is one of three Quaternar volsazzrtbw§8t_'
the Capadian Cord}ll?ra. Underlying the volcanic complex is a basement complexycom osedC fe t? in
Mesozoic quartz diorite and less common septa of Mesozoic metamorphic rocks. Garibzldi Vglcgzig .

Belt obliquely cuts the common northwesterl
; y trend of basement str i
Mountains. Paralleling the northwesterly tr Hings stietening 1000t r

the International Boundary to its intersecti
Pebble Creek hot springs. This publicatig
preliminary account by Read (1977). i

5616000m N

Basement Complex:

- The basem?nt complex consists of plutonic rocks which host northwesterly trending septa of
gneiss, migmatite, and regionally metamorphosed stratified rocks of probable Mesozoic age
Stratified metamorphic rocks form a large septum which extends northwesterly for 75 km élong
the Lillooet River and passes through the map area. They are divided into two units based on
the absence of granitic detritus in, and more inten
older unit which is tentatively correlated to the Cadwallader Group of late Triassic age
and a younger unit which is weakly metamorphosed and foliated, has abundant granitic de:
tritus, and may be part of the Lower Cretaceous Gambier Group (|Kev). In the Cad-
wallader Group(?), abundant massive greenstone (ukcv ), less grey phyllite (ukcp)
an@ rare manle (Cukcc )R 158 along Lillooet River valley, but to the southwest an
1ncre?se 1n metamorphic grade produces amphibolite (uRcm ) and biotite-muscovite
schist (uRcsb ). On either side of Mosaic Glacier, volcanic breccia and tuff

151

H ‘
3

5 e [ Ly, 4 s are interca%ated with meta-andesite and meta-basalt of the Gambier Group (IKev).
S, | ,,\,.("' . " .4‘90\?38;«“ ﬁf\l A W\ A7 “wn The breccia consists of unsorted, angular clasts up to 50 cm in diameter,
e (% ; v i - ,'\1’35.4’.\\;;:?/‘/',"\.__. = which are a mixture of plutonic, and porphyritic and aphanitic metavolcanic

rocks in a tuffaceous matrix. On the east side of Mosaic Glacier, volcanic
rocks of the Gambier Group(?) overlie amphibolite of the Cadwallader
Group(?) along a subvertical unconformity. Plutonic rocks dominate the
basement complex. They are massive and range in composition from
B ; N R A | 1 Y[ : N N4 : 545 . . ‘ 3 ; O\ > ‘ S & RS S \ \ quartz dioﬁite to quartz monzonite. The older plutons (Mgqd) are
E¥ A RN SN Vg e s \ / =N &/ et F L o — N Y\ ‘ ¢ ‘ 4 1 R e \ ( complexly jointed and altered compared to the younger stocks and
3 = : oy : , . _ ( B, B = g ¥, - 25 = o 2 . ~ L ~ t \ \ J Nl locally on the east side of Mosaic Glacier they underlie vol-
canic?rocks of the Gambier Group(?) along a subvertical non-
confermity. Crossing the lower course of Meager Creek and
Cimgitn. S N - 8 /& ¢ i ! %5 : ‘ €y s | 3 1 o g oy N T NN AN YR, 54 3 : % . _ _al straddling the Lillooet River is a fresh, sparsely jointed
_____ S NNV RN e RN s 2N W NI e .S N A ey . = _ A - Guartz diorite (1Kqd) which yields a biotite K-Ar age of
: BT e - 2N o ! ” [ N8 o BEN : , / i cep iy £ A 4. % j 82 + 3 Ma. Spanning Lillooet River north of Pebble Creek
is an ochre-weathering, biotite leucoquartz monzonite
(Mgm) which gives a radiometric K-Ar age of 10.1 +
0.6 Ma on biotite. On the west side of the map area,
quartz monzonite of Affliction Creek stock may be
of similar age.

Intrusive

Volcanic Complex:
In the volcanic complex, widespread
andesite constitutes most of the older
part which is best exposed in the south.
; & { ‘ N Nk : v QI 9 1 2 e AR " 3 = g » e ‘ ‘ -\ Ia the northern half of the compiex,
—H— 8 ,;# IR, 72 S | A ‘ , S0 AN et o G 7 IS et 1 O STl 52 ; - L R 6§ en - / 1“,’ \?xﬂ : young rhyodacite flows and lava

P10f |Porphyritic (olivine, pyroxene, plagioclase) basalt i [ N A0 -\l R YA Wt S Ll - DR 5 o e ALY domes overlie and intrude remnants
H - T e ¥ ) by A = s PR A,,) % 13 g . 4 v 3 3 oy - A Y . 9 % e N ? 3 A
3 - o ’ ‘8 N 1 { /7 00 . & - 5 S h h .
P10 x Vesicular to scoriaceous basalt breccia, tuff and bombs Ofa;d:sizzmziizsmogﬁyszgigi;ve
forms one-third of the complex
TILL Till and is of interglacial age.
Fifteen volcanic assem-
blages comprising the
PLINTH ASSEMBLAGE (P9f to P9x): bk 4 : : ~ : 2 : : cgmplex zre degcribed
POt Light to medium grey, porphyritic (plagioclase, biotite, RS Tl Bl A q- : OrX A N\ : \ S AN \TY in order of decrea-
uart rhyodacite f1 » 4 ] v ERK - SPROK " : { = ) A SRy ;
1 “) v = + $9,+ ]Medium to dark grey, porphyritic (plagioclase, biotite, g ABes
+79 4+ :
P9 Light to medium grey, porphyritic (plagioclase, biotite, PaREEE) siyedactie
e quartz) rhyodacite breccia and ash
TILL |Till
v CAPRICORN ASSEMBLAGE (P8f to P8x): ey,
_— Dark grey to purple, porphyritic (plagioclase, quartz SIRE TN 1l o
() P8f * biotite) rhyodacite flows f LA et |
N +4:P8ﬁ_ ] Dark greg to purple, porphyritic (plagioclase, quartz y oy il : ‘ _r/ :,;égji:b
g [ . < - . 2 3 . { : 5 7 ey
c)<< s Dark grey to purple, porphyritic (plagioclase, quartz * biotite) rhyodacite intrusions with some flows and breccia / Giacea 7 ,5/'3(;3 ol 3
2: 5 * biotite) rhyodacite breccia and ash A }_’//47 S o ol
.= | X "‘ﬁ'!CTeiQ\ ¢
DEVASTATION GLACIER ASSEMBLAGE (P7f , P7x): A & /‘,] /o e o
) P7f Ochre weathering, porphyritic (plagioclase, quartz, / ‘~Aj,f />“? f ? f>;;
hornblende, biotite) rhyodacite flows / ,’/ Mgm_ \ "&£
P7 Ochre weathering, porphyritic (plagioclase, quartz, : )
e hornblende, biotite) rhyodacite breccia and ash
P6f Light grey, porphyritic (plagioclase, hornblende) +*;PQf*+ Light grey, porphyritic (plagioclase, hornblende) andesite
andesite flows
P£5x Porphyritic (hormblende, plagioclase * biotite)

\\\\\

Stratified Rocks Intrusions
Low grade High grade metamorphic rocks
TERTIARY
MIOCENE
FALL CREEK and AFFLICTION CREEK STOCKS:
biotite quartz monzonite, leucoquartz monzonite;
Mqgm :
alaskite
r
CRETACEOUS
UPPER CRETACEOUS
SPIDERY PEAK PLUTON: biotite hornblende quartz
LKqd diorite
LOWER CRETACEOUS(?)
i GAMBIER GROUP(?)
Aphanitic grey-green flows, tuff,
|Kev and breccia with granitic detritus
O
ES CRETACEOUS AND/OR JURASSIC
h4‘< Mqd Biotite hornblende quartz diorite
C) Mgm |Biotite quartz monzonite
wn
L Md Hornblende diorite
=2
TRIASSIC(?)
UPPER TRIASSIC(?)
CADWALLADER GRCUP(?)
ukcv Greenstone, volcanic breccia vkem  |Streaky amphibolite 0 e o SR e SRR TR, R e R R A R RN Y L A SR v ot IR L ] | A\ NSt T IO SR R
ukcp |Grey phyllite; minor greywacke oleh Biotite muscovite schist
and gneiss
ukcc White marble
Coarse phenocrysts
h ’ (5 mm) of plagioclase,
b . ¢ : ; ~\ ( \ \ NS (X W At NN - P N e < A = >y \ N ey : E 7 AR B L L Lo & / 7 ‘“' ! 4 . quartz and biotite char-
debinedpians e ol T e el hoxizontali.. ... '—+—' b, R Pron N S X ‘ // (85>2 % g L <24 ' = O v 3 R i Gy N RN o % S R 2 { )~ ) AE A R_—CREEK | 7 l“ acterize the vesicular
Geological boundary approximate............... == == — — Plane perpendicular to columnar jointing inclined....... ‘7ﬁ.~__ X v R 7 = 7 i N “ TR \ 7 3% & ; 1§ e e e = . sl S T el | L A T (i rhyodacite. Angular clasts
assumed FoThEt I S i e o T sl vertical....... ~—— up to 2 m long form a basal
= breccia (P8x) up to 100 m
Limit of geological MapPing.....eceeevenenenans LSRR bl . ORI O SR OIS ENVIB L Ll CAL ) oin 05000 0 w0 in 5157070, 80 o mrorel monts a 6o L‘~\\\ f~.‘\~\ , -thick, snd-atnllar beeccih 13
" 68 . 1 : | ‘ ; \ /1 : \ s 1] \ g < . X iy o oA ~ J - : ' L] o interspersed throughout the
Inclined. .. e s i Foliation (inclined, vertical)...........ccoiinnennnnn.. T e, e N \\\\ / A ' ‘ 1/ N % ( S e T 2 RN e e ,,;f’ RO el o e NEws - S ' s OO ™A 2y | ¥ unit. The absence of flow-
Bedding, facing determined -werticali:....v..s- =~k . g : : = a : < 5 : : ’ = |~ layering on Mount Capricorn
overturned......... -8 Foga il SPTINE - SERIE Lhwvess st R A s s 5 5 5 va s s s SOy Eicthie Bl ot ey LEL
: coldSapringsnad. Graiia sle L ehun  en MRS S0 Ly o e s CSey GnEE. U the Sourh stdl of BIinch
horizontal....... —I— Sprang 2 TS 0 00 0 0 e T T S T e e R T T e S S WS @y Peak, P8 underlies P9. A K-Ar whole-
Bedding, facing undetermined inclined......... — hot sprimg........oovvviinnnniiiinnnnn., HS @s rock age is 2 0.09 Ma. The top 600 m
vertical......... . of Mount Meager and the bulk of Plinth
et o o b U L Es o e e S S e S e e R @ DDH 78 -H-2 Peak consfsth BT 11 HU srey porphyriric
horizontal........ceiveeenenns —+‘ rhyodacite with phenocrysts of plagioclase,
Flow Fayering Sinclined. ool ol gl e e . Contour FAnterval «c - vivvueenssosisosnnusiionne i sisissied ol 100 feet B B hinor Biorite snd Tare hogehleile .
vertieal = oo o e e s * It is commonly vesicular, has a glassy ma-
trix, and is distinguished from other rhyo-
Ploiw MREA g s o e e L e e BEES POCEBEIAE SUBHR GBOHC - o v v0 v 05 50 s e mAAak atpuimbs s bisheite b B L cattered, covated udliseiune of Tk
5 : grained hornblende andesite. On Mount Meager,
Fold (symmetric, northerly vergence*).......... ¢jk;? ‘Lﬂ‘ir steeply inclined-flow layering and the absence of
flows or breccia imply that it is a plug or lava
Radiometric date 0] b K L2 9 dome. In contrast, Plinth Peak consis?s of proqinent.
location and rock type material method Potassium-argon age in Laboratory ‘ columnar- or platy—jointed flows and widespread breccia
O igneous rock b biotite C Radiocarbon millions of years b University of British Columbia bid ash on its northern Flank, Three nress on the no?th
f flora K Potassium-argon Radiocarbon age in g Geological Survey of Canada ridge and the flat-topped summit show steep flow-layering

* Vergence is the direction of the upper member of the rotational couple implied by the asymmetry of the fold.

Geological cartography by P.B. Read, 1978. Base map compiled by Integrated Resources Photography Ltd., 1975 from B.C. Government photos taken in 1965.
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Use diagram only to obtain numerical values
APPROXIMATE MEAN DECLINATION 1975
FOR CENTRE OF MAP
Annual change decreasing 28

N utiliser le diagramme que pour obtenir les valeurs numerigues
DECLINAISON MOYENNE APPROXIMATIVE
AU CENTRE DE LA CARTEEN 1975
Variation annuelle decroissante 28
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years before present

Geology by P. B. Read, 1976, 1977, 1978

EXAMPLE OF METHOD USED
T0 GIVE A REFERENCE TO NEAREST 100 METRES

EXEMPLE DE LA METHODE EMPLOYEE
POUR FIXER DES REPERES A 100 METRES PRES

ﬁ 2 9 e

REFERENCE POINT . (as above!
R RCH - EGLISE X
POINT DE REPERE CHURE (c-dessus)

EASTING Read number on grid line
immediately to left of point
LONGITUDE EST: Noter le chiffre de |12 ligne
du quadrillage immediatement a gauche
du repere 97

Estimate tenths of a square from

this line eastward to point

Estimer le nombre de dixiemes du carre

entre cette ligne et le repere en directionest: |5
975

NORTHING: Read number an grid line
immediately below point
LATITUDE NORD: Noter ie chifire de la ligne
du quadriliage i/mmediatement en-dessous
du repere 98
Estimate tenths of a square from
this line northward to point
Estimer le nombre de dixiemes du carre
entre cette ligne et le repére en directionnord __ |4
GRID REFLRENCE 984
REFERENCE AU QUADRILLAGE 975984

Nearest simiiar gria reference [00 000 metres [about 63 miles

La prachane reference similare est a 100 D00 metres tenviron 63 milles)

and subhorizental eslumnar jointing of possible plugs 6F
lava domes. Attitudes of flows commonly subparallel topog-
raphy and dips range from 30 to 60 degrees away from Plinth
Peak. East of Job Creek, basal flows overlie till and extend
northward across Lillooet valley. A whole-rock K-Ar age of
0.1 *+ 0.02 Ma indicates contemporaneity with unit P8.

Interrupting the rhyodacite volcanism is a sparsely por-
phyritic plagioclase, augite, olivine basalt and andesitic basalt
(P10) which forms remnants composed of scoriaceous flows, breccia
and bombs. North of Lillooet River, between Affliction and Mosaic
creeks, south of and in upper Meager Creek the remmnants cap ridges,
veneer valley walls and floor valleys. The unit overlies till and rhyo-
dacite of unit P9 and has whole-rock K-Ar ages of 0.09 * 0.06 Ma and
0.14 = 0CF Mas

Bridge River Tephra (R1), which incompletely blankets the area be-
tween the north and east ridges of Plinth Peak marks the latest return to
rhyodacite volcanism. Within this area, crudely stratified breccia and ash de-
posits of R1 are up to 20 m deep on some ridges. Over 90 per cent of the clasts
are cream-weathering, porph:ritic (plagioclase, augite, hornblende) rhyodacite ;
pumice. They range in maximw: size from 10 cm on the summit of Plinth Peak (Nasmith

‘¥&

~ 5599000m.N,

4

S et al., 1967) to 5 m blocks on the north side of Fall Creek. Tw? per cenp of the :
\S‘ clasts are subrounded cobbles o' a porphyritic leucoquartz monzonite (Mgm) exposed in

: the basement near the bottom of the creek and in the nearby L%llooet River. These.data
s % strongly indicate that the lower part of Fall Creek or nearby Lillooet valley contains
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DESCRIPTIVE

NOTES

(a) Pliocene:

Traces of four Pliocene volcanic assemblages outcrop along the southwest margin of
the complex. Whether grey-green aphanitic flows, breccia and intrusions(?) of Pl are
older than the basal breccia (P2x) is uncertain. On the south side of the complex,
locally preserved remnants of breccia (P2x) up to 300 m thick overlie a basement surface
w%th up to 400 m of relief. Clasts of granitic, grey or green aphanitic volcanic and
minor metamorphic rocks lie in a tuffaceous matrix. South of Pylon Peak where the breccia
is thickest, clasts less than 0.5 m long increase in size downwards to jumbled blocks of
quartz diorite up to 20 m long with less than 5 per cent matrix. This area where basement
is lowest, may represent a partly exhumed vent. Locally, bedding develops in the unit
distal to the jumbled blocks of the vent. High on the western edge of the complex, at the
heads of Affliction and Devastation creeks, lies a gently dipping sequence of andesite
flows (P3f) and breccia (P3x) which yields a radiometric age of 1.9 + 0.2 Ma. Nearly
3000 vertical feet lower on the east side of Devastation Creek are grey-green dacite
flows (P4f) with sparse phenocrysts of quartz, plagioclase and hornblende. They form a
200 m thick sequence of subhorizontal flows capped by similar breccia (P4x). A whole-
rock yields a K-Ar radiometric age of 1.9 + 0.2 Ma. Gently dipping rhyodacite tuff and
breccia (P1) overlap the older dacite along a steeply dipping eastern contact.

(b) Pleistocene: .

Ten Pleistocene volcanic assemblages compose the bulk of the volcanic complex. The
oldest of the assemblages outcrops in the southwest and the youngest in the north. Exten-
sive andesite overlies hydrothermally altered rhyodacite and underlies fresh rhyodacite
of largely interglacial age. On the south and west flanks of Pylon Peak and The Devastator
is a cream to yellow-ochre weathering assemblage up to 500 m thick of acid volcanic rocks
(P1). They are hydrothermally altered with locally preserved quartz, plagioclase and
biotite phenocrysts. Quartz, pyrite, sericite, ubiquitous clay minerals and sporadic
carbonates characterize this unit. Crudely layered tuff and breccia, dipping gently north-
east, compose all but the eastern end of the unit. Here the unit is massive, sharply
truncates the older basal breccia (P2x), and represents flows and hypabyssal intrusions of
a partly preserved vent. A chemical analysis of one of the least altered rocks gives a
rhyodacite composition. The unit is unsuited for dating but its formation falls in the
interval 1.9 + 0.2 to 1.0 * 0.1 Ma.

Although volumetrically insignificant in the complex, the base of unit (P2f) marks

the end of a period of volcanic quiesence and deep dissection and heralds a stage of
widespread andesite volcanism. South of Pylon Peak and The Devastator, medium to dark grey

aphanitic flows (P2f) here and there overlie the basal breccia (P2x) and acid volcanic
rocks (P1), and a few dykes less than 50 m wide cut all units. A chemcial analysis in-
dicates that the flows are andesite. Two whole-rock K-Ar ages yield 077" 0. 35 and 1.0 =
0.1 Ma of which the latter is preferred. Porphyritic plagioclase andesite, the most
extensive unit of the complex, forms most of its southern and western parts. Gently
dipping flows (P3f) are more extensive than basal and intercalated breccia and tuff (P3x)
and plugs and dykes (P3i) are restricted to The Devastator and possibly on the divide be—’
tween Affliction and Devastation glaciers. The maximum thickness exceeds 1200 m of flows
south of Capricorn Creek. The flows are commonly flow-layered, separated by thin reddened
breccia and tuff lenses, and dip up to 15 degrees away from The Devastator. Monomictic
breccia of porphyritic plagioclase andesite lies at or within a few hundred metres of the
base of the unit. The monomictic composition and differential weathering of the clasts
compared to the matkix distlngiisl e breccia from unit P2x. A concentration.of hypa=
byssal intrusions and coarse-breccia clasts up to several metres in length, favour The
Devastator as a major vent. Whole-rock K-Ar ages of 0.9 * 0.2 Ma and 0.5 + 0.1 Ma from

the unit indicate a long period of andesite volcanism spanned by units P2f and 3.
Crudely layered and locally cross-bedded volcanic breccia of unit P5x caps or fills
paleovalleys carved in unit P3f. The polymictic volcanic breccia contains mostly por-
phyritic plagioclase andesite (P3), some hornblende * biotite andesite and rare plutonic
detritus. East of The Marionettes, a steep-walled paleovalley has preserved up to a 400 m
thickness of breccia which was derived from the west. Light grey, porphyritic (plagioclase,
hornblende) andesite (P6i) intrudes the older andesites of units P3 and P5x. In the
valley east of The Marionettes, intrusion of a sill of P6i produced a reddened contact

in units P3f and P5x. West of Devastation Glacier, small areas of P6f shown as flows
might be sills instead.

An extensive sequence of young rhyodacite flows, breccia and intrusions forms the
northern half of the complex. It ranges in age from interglacial to postglacial. Around
Mount Job in the centre of the complex, are ochre-yellow weathering flows of porphyritic
biotite hornblende and quartz rhyodacite (P7f). They are prominently flow-layered and
locally columnar-jointed. On the east side of Job Glacier, they unconformably overlie por-
phyritic andesite (P3x) and at the head of Job and Capricorn glaciers, they underlie bio-
tite rhyodacite of Mount Capricorn (P8). P7f represents the partly preserved basal rem-
nants of a thick rhyodacite sequence which includes units P7, P8, P9, and R1 to R4Ff.
The final 600 m of mounts Capricorn and Job are maroon weathering rhyodacite (unit 8).
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Figure 1:

Location map showing Garibaldi Volcanic Belt, hot
springs and plate boundaries.

SPRINGS, MEAGER CREEK VOLCANIC COMPLEX -

Figure 2

Metamorphic
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: 500 Flow in litres per minute
HOT SPRING a  s9.5°C T e

Pebble Creek Name
200 Flow in litres per minute
COLD SPRING .
Ca Dominant cation in sinter
~ FOSSIL SPRING ° si
o ".L’,( Dominant cation in sinter
VENT IQA,QJJ Known, inferred; age in Ma ~

a vent area for the tephra. Scoriaceous rhyodacite forms a welded block and ash
flow (R2x) up to 6 km long and at least 145 m thick in the Lillooet valley north-
east of Plinth Peak. The welded flow probably came from the same vent as the tephra.
A younger rhyodacite vitrophyre (R4f) emerged from a vent near the headwall of Fall
Creek (Fig. 2) and flowed a few kilometres down Fall Creek valley which it filled to
a-depth of at least 20 metres. A landslide or lahar composed of detritus from unit P9
separates the two flows and briefly filled Lillooet valley near Fall Creek to a deEth
of 300 metres. In the Bridge River Assemblage, the tephra of R1 has been dated by e
at 2490 * 50 years B. P. from a charred tree in living position which was covered by the
tephra. The welded flow of unit R2x has drastically changed the gradient of Lillooet
River resulting in development of an elevated terrace extending from above Lillooet Falls
to Manatee Creek (Ral) and formation of a terrace composed of redeposited Bridge River

tephra near Pebble Creek ( Ral).

Geologic Hazards:

In 1931, 1947 and 1975, debris flows originated on the western flanks of The Devast-
ator and flowed down Devastation Creek. The map shows a clear relationship between the
hydrothermally altered volcanics of units P1 and P3x and the source of the 1975 slide :
(Read, 1977). Unit P11 underlies most potential slide areas, of which the largest potential
slide masses lie on the western flanks of The Devastator overlooking Devastation Glacier
which is receding and removing its support from the base of the slopes.

Springs:

Included within springs are hot and warm springs which issue from basement, cold
springs flowing from the basement or volcanic complex, and fossil spring areas found on%y
within the volcanic pile (Fig. 2). Meager Creek hot spring precipitates caIC}te, aragon1?e
and opaline silica at surface and calcite, kaolinite, clay minerals, laumontite, heulandite
and gypsum at depth (Read, 1975). A geochemical study of the hot spring water'(HamFerstrom
and Brown, 1978) showed that the mineral assemblages at depth are in equilibrium with the
water which no longer retains any evidence of a previous thermal history. Of several.odor—
less, cold springs found, most deposit carbonate or hydrated iron oxides. Fossil spring
areas are characterized by opaline silica encrusting joint surfaces over areas less than

100 metres square adjacent to vents. : .
Springs and vents trend northerly (Fig. 2) and are spatially associated, particularly

if the estimated position of the subcrop of Meager Creek hot spring is_considereq.
Geologic investigation to date does not support northwest trending regional faulting along
Lillooet valley as a cause of basement porosity and permeability. The undeflected trend of
the contact between metamorphic and plutonic rocks in the basement (Fig. 2) shows a lack
of significant faulting of other orientations. Geochemistry of the spring waters indicates
that Meager and Pebble Creek hot springs are geochemically distinct (Hammerstrom and.Brown,
1978) and developed in separate environments. The two springs lie close to known or inferred
vents ranging in age from 1.9 * 0.2 Ma to 1.0 * 0.1 Ma for Meager Creek hot springs anq
2490 + 50 years B. P. for Pebble Creek hot spring. Fracturing during rhyodacite volcanism
in these vent areas probably produced the necessary permeability to depth in the basement
which permits deep circulation of water in this area of abnormally high heat flow.
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