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INTRODUC TION: Z
Although Hat Creek valley is || £
the most poorly exposed area of ] UPPER EOCENE AND(?) LOWER OLIGOCENE
Tertiary sediments in southern || & z KAMLOOPS GROUP (Ep to Evr)
British Columbia, its stratigraghy 2 <
and structure are well known be- }| = ] Ep Claystone member: Massive shale, siltstone
cause of of more than 50000 me- || W =3
tres of diamond drilling, 7500 me- g K Hat Creek Member: Coal; interbedded shale, carbonaceous shale, siltstone, sandstone;
173 test s minor conglomerate
W

tres of rotary drilling,
pits, and detailed magnetometer
and gravity surveys. These data are
contained in nurnerous private re-
ports by Golder Associates and

B.C. Hydro which were kindly

supplied to the author by
P.T. McCullough of B.C. Hydro.

A significant thickness of
coal-bearing Tertiary strata in Hat
Creek has been known for over a
century (Dawson, 1879 and 1896),
and MacKay (1926) was the first to
detail the unusually thick coal
seams penetrated by drilling. These

MIDDLE AND UPPER EOCENE

Escg

data were incorporated in the re-
gional mapping of Duffell and
McTaggart (1952), and Monger and
McMillan (1982). In 1974
B.C. Hydro started extensive drill-
ing, test pitting, and geophysical
investigations of the coal resources
~ to support the establishment of a

thermal power plant. Church (1977)

presented the first detailed geolog-
ical map of the area, and deter-
mined the structure and stratig-
raphy based on surface observa-
tions and drilling results to the end
of 1975. B.C.Hydro's investiga-
tions ended in 1982, and this Open
File results from a remapping of
surface exposures, augmented by
all drilling, test pitting and geo-
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Light to dark grey, aphanitic dacite and andesite flows

Light to dark grey aphanitic dacite and andesite breccia

LOWER AND UPPER CRETACEOUS
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physical data, and the incorpora-
tion of 167 palynology determina-
tions, of which 36 are new, into the
proposed stratigraphy and struc-
ture.

At Hat Creek, Cretaceous
sediments and Tertiary stratified
rocks unconformably overlie a
basement composed of upper

luKs

Brownish weathering sandstone, siltstone; minor grey shale

Chert-rich conglomerate and sandstone; minor shale with coal horizons

Undivided: clastic sediments

LOWER CRETACEOUS
SPENCES BRIDGE GROUP

|Ksev

Paleozoic Cache Creek Complex
and Lower Cretaceous volcanics of
the Spences Bridge Group that
form the slopes of the northerly
trending portion of Hat Creek
valley (Map A). Over 1600 metres
of Eocene and(?) Oligocene sedi-
ments, up to a few hundred metres
of Middle Eocene volcanics, and as
many as 400 metres of mid-Creta-
ceous sediments subcrop beneath a
100 metres or less of overburden
that mantles most of the valley
floor. These rocks form two north-
erly trending synclines separated
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Geological boundary

Grey and maroon porphyritic (plagioclase) dacite and andesite

MOUNT MARTLEY STOCK: granodiorite, quartz monzonite

ANIAN TO TRIASSIC
CACHE CREEK COMPLEX

Grey siliceous phyllite and rare ribbon chert
Massive greenstone and green phyllite

Undivided: metasedimentary and metavolcanic rocks

MARBLE CANYON FORMATION
Light to medium grey, massive limestone and local dolomite

Sandstone member: Lithic and arkosic sandstone, siltstone, volcanic pebble to cobble
conglomerate; minor shale; rare coal

White-weathering, ashy rhyolite breccia, lapilli tuff and tuff; minor interbedded
white, ashy grit, sandstone, siltstone, shale

White-weathering, aphanitic to porphyritic (biotite, quartz, feldspar) rhyolite flows
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(PRp), and greenstone ( Pkv) of the 5 (antiform (incligned ?phase determined) )- oo i netlies
Cache Creek Complex underlie a —
subdued topography with little ex- || 55 /‘r &
posure. Porphyritic and amygdaloi- | 10/GVE AREFERENCE 10 AFARTST 100 METRES Surface trace of base of slide block «cecececreeee. R R
dal dacite, andesite and rare basalt ERINE W i SERs ML
ﬂows (|K5;v) form the Spences /« POUR FIXER DES RFPERFS A 100 METRES PRES MOVement direction Of Sl.i.de block g i SR = g ol TN L 0 e
Bridge Group that outcrops on the "’"[*—ﬂ Y
southwest side of the valley. The / g |
younger stratified rocks ﬂncon- j i Y ¥ Radiometric date
formably overlie this basement. o 5 S, M R 1
Widely scattered exposures 1 ]_# | {» J location and material or e
of buff-weathering, friable sand- / 3 qL 37 913 rock type mineral e SRR i
stone and grey siltstone of unit 21 ; REFERENCE POINT (as ahove) ® igneous @ amphibc'le K potassium-argon
(IUKSP), and Chert-rlCh pebble con- [ POINT D[‘R[}IER[ CHURCH - EGLISE (ci-dessus) Sedimentary b b].otlte
glomerate (lUKCg), form a 0.5 to -~ EASTING Read number on grid line P plagiOClaSE
1.5 kilometre-wide zone of mid- ~ Wi il e s sandine
CrEtaceous rOCks that Extends = du quadrillage immediatement a gauche w WhOI.e—rOCk
16 kilometres along the east side ::,T;ﬁ?wmmm.,a,,,,,ﬂm %
of the Valley- The best exposures this line eastward to point Limit of mappmg ------------------------------------------------------- ‘* L IS
are at the north end of the zone o ol s ORI 1 i
where a 700-metre-long section /] s :
outcrops in the unnamed creek that || 20 / 3o Compilation: Geotex Consultants Limited: P.B. Read 1987-90.
drains Harry Lake; the same unit- ! ORDONNFE. Noter e chiffre de Ia lizne Magnetometer: B.C. Hydro: P.T. McCullough 1978
outcrops. 1n Trachyte Hills. Dia- ‘ Srauidisl ps Smcharuens i Astue Palynology: The Un_iversity of British Columbia: G.E. Rouse 1976-1977, 1988-1989;
mond drllllng indicates that similar / EshTarPlenlhso!asuuawlrom GEOIOglca.l SUWEY of Canada: W.S. HOpkins 1977, J.M. White 1987.
rocks subcrop on the west side of / 'E"S';m'::|:n;'nhmw;:d':::::'m now Subsurface geology: B.C. Hydro: H. Kim, P.T. McCullough, A. Penner 1976-1982; modified by
Hat Creek Valley near Finney entre cette ligne et le repere en direction nord: ___|4 P.B. Read 1987-1989.
Lake. The unit assuredly lies un- ,/a e e & i Surface geology: Geotex Consultants Limited: P.B. Read 1986; additions from B.C. Hydro
conformably on rocks of the Cache Nearest imila 71 rference 100 000 metes (about 63 e H. Kim, A. Penner, P.T. McCullough 1976-1982.
Creek Complex, and possibly un- // L_lalD'v'wmzu-e.‘umn-‘,uml_;f_winfﬂaIGl‘IDnurmlmun\urﬂnSHrvaumm
conformably upon the Spences | /]
Bridge Group of Late Albian age 19 7 ¢ TABLE 1: PALYNOLOGY, HAT CREEK
(Thorkelson and Rouse, 1989). / / Map GSC Loc UTM El
Most of the eighteen palynology g : : o iti ist)"
i T Y s bo%h J f < No.* No. T foot DDH  Interval Age (Initials of Palynologist)
sides of Hat Creek valley, range in a nE W
age from Late Albian to Cenoman-
ian and distinguish this unit from 4 KAMEOOFR e
the lithological similar sandstone T, claystone member (Ep)
member of the Kamloops Group. L_W F5 EM0599725 EM5626191 2500 76-170 665-650 Late Eocene; zone H.C.-1 (GER)
The Kamloops Group consists || 18 / F23 EM0599124 EM5625273 2457 76-128 550-590 Late Eocene; zone H.C.-1 (GER)
oF'4 volcanle dominated sequence F36 EM0599032 EM5625018 2192 74-26 815-850 Late Eocene; zone H.C.-1 (GER)
s 30 e e in - Glitkness Suet: g F37 EM0599032 EM5625018 1816 74-26  1285-1300 Late Eocene; zone H.C.-1 (GER)
faifi by thore than 160D metses of % : F45 EM0599712 EM5624979 2191 74-28 1040—10601Late Eocene; zone H.C.-1 (GER)
Thiriatiia el Ricviite b SEBiniER, I F51 EM0598938 EM 5624972 2088 77-235 758-810 ‘Late Eocene;zone H.C.-1 (GER)
Of all the Tertiary units, the basal F52 EMO0599920 EM 5624970 2841 76-816 422 Late Eocene; zone H.C.-1 (GER)
volcanic unit is best exposed. It F59 EM0599054 EM 5624825 2722 75-107 145-180 Late Eocene; zone H.C.-1 (GER)
underlies a low, 15-kilometre-long F60 EM0599054 EM5624825 2229 75-107 645-665 Late Focene; zone H.C.-1 (GER)
LY SEng e ok iis o e Fé7 EMO0598372 EM 5624800 2878 76-136 240-275 Late Eocene; zone H.C.-1 (GER)
i AN 3 kbt e - /A F79 C-067670 EMO0598517 EM5624643 1370 74-25 2026 probably Late Eocene (WSH)
ridge on the west side. On the east :*3 F80 EM0598517 EM5624643 1339 74-25 2052-2072 Late Eocene; zone H.C.-1 (GER)
o ot e v v \ \\ F93 EM0598348 EM5624326 3034 74-44 193 Late Eocene; zone H.C.-1 (GER)
sists of white, soarmely pespliycitic F9% EM0598348 EM5624326 2921 74-44 323 Late Eocene; zone H.C.-1 (GER)
Gwaartz,  $eidendr’ and - Scally b F95 EM0598348 EM5624326 2837 74-44% 420 Late Focene; zone H.C.-1 (GER)
tite} flows (Evr ) which probably F96 EM0598348 EM5624326 2685 74-44 596 Late Eocene; zone H.C.-2 (GER)
arlginated from & chyolite  fava F97 EM0598348 EM5624326 2674 74-44 608 Late Eocene; zone H.C.-2 (GER)
dome ‘in.the Trachyte HHlls o the F122 C-067674 EMO0598255 EM5623590 2748 74-48 497 probably Late Eocene (WSH)
KRR, Whiteswiaihering thye- F129 C-067683 EMO0599558 EM5619233 2771 75-63 757 probably Late Eocene (WSH)
like: Wil and Brbciia Thore ) verlie F134 C-067686 EMO0598615 EM5616502 2343 75-70 1113 probably Late Eocene (WSH)
the fwalte flows, and deillig bas F150 FM0600375 FM5614711 3322 75-79 596-601 Late Eocene; zone H.C.-2 (GER)
ipilitn b el eninbp e trdpng Sewos F151 C-067681 FMO0600090 FM5613325 3078 75-61 543 probably Late Eocene (WSH)
o mhis: 30 Butt Gitinceeis st F152 C-067682 FMO0600090 FM5613325 3026 75-61 595 probably Late Eocene (WSH)
M PRSP S SPRER Y F154 EM0598834 EMS5609953 3488 75-72 610-615 Late Eocene; zone H.C.-2 (GER)
rhyolite tephra. Palynology collec- ;}g N Emgggﬁ: IEM ;gggz;g ;tg; ;;:;g gg; Erci:batE)in o s EocepieéWZS‘?()}ER)
tions from these lenses yield etk s o
Middle Eocene ages (Table 1) which Hat Creek Member (Enc )
are consistent with a potassium- Siw Fl4 EM0598967 EM5625722 2742 76-157 305-320 L
& - ate Focene; zone H.C.-6 (GER)
2;8212,d?;(;;;fdiiéfﬁali}?edM?rgﬁgi e il %) ——W F22 EM0599124 EM5625273 2636 76-128 386-396 Late Eocene; zone H.C.-5.5 (GER)
URE shenacryts i the Sl Y V2 F24 EM0599124 EM5625273 2250 76-128 774-780 Late Eocene; zone H.C.-2 (GER)
A ﬂ W " U
(Table 2). Grey aphanitic dacite and andesite flows (Evd ) underlie and interfinger with e S ol A L v i gt e
e ; ; i F26 EM0598958 EM 5625270 2439 76-168 490-515 Late Eocene; zone H.C.-6 (GER)
grey to red, monomictic volcanic breccias and polymictic lahars (Evdx). A recal- F28 EMO0599125 EM 5625123 2645 76-164 368-383 : 6 (
culated, wholerock potassium-argon date of 44.7+1.8 Ma from a dacite flow yields a F29 EMO0599125 EM 5625123 2594 76-164 23_ I i Eocene: 2 -6 Sote)
Middle Eocene age for the unit (Table 2). Lahars dominated by rhyolite clasts F30 05986 1 : i Lo o
reappear above the dacite and andesite volcanics along the east side of Hat Creek i 63 EM3623108 2130 7618 ' 720-820 | ‘L, Buckneizne WSS (GER)
valley and probably also on the west side. In the northeast and east parts of the area, Eg; Eﬂg;ggggg ghl\: gggggig gzgg ;z:gg ég;’;g; ta:e gene; e gg-g gggg;
Middle Eocene volcanic rocks unconformably overlie mid-Cre i i : 3 e T e
wedge out southwards at the south end of thg Bedard Syml?r:e.taocl:we:ﬁ: s‘::;n :{c‘l:es :{fh:flz ! d "' iy EN0:99002 EMBZI0IE 2590 Th.26 . A17-%2% | Live Bovens; zive H.G, S G
;‘alley, tr;}t:y overlie mid-Cretaceous sediments to within a few kilometres south of || 14 ; /L/ il }Fzg‘; Egﬁng;ggggg Eﬂgg;ggig ggég ;t%g ;2(1{3174; II:::: gg:ﬁ? ;22: gg-g zg?rg
inney Lake where they lie directly on the Spences Bridge Group. \. X 2 4 3 A
The overlying Eocene, and('?) Lower Pougocene %edimenlzs form three distinct e Wt s T T % i’ o foL I RIS 1036 A3 S Late Eocene; zone H.C.-1 (GER)
members: (a) a lower sandstone-conglomerate-siltstone sequence informally named the ; ’ﬁ WYY K b B e e iy e et g g
sandstone member; (b) coal-bearing and intervening strata of the middle Hat Creek o, F:l R e i o e LU PR oy Late Beeey e e U
Member; and, (c) an upper massive siltstone and claystone of the informally named H / . II:S?J EMO59§3§§ F i Aee ot e cobolf mndind ol
claystone member. Because there are less than a dozen exposures of these sediments, F56 Eﬂgggggog Eﬂgggﬁggg g;gg ;z:fg; ?Zg- Lﬁ e Eocenef i ek il
most of the information on lithology and distribution comes from examination of the F57 EM0598809 EM 5624958 2225 76-133 69 & 92 Lahe o e (G(ER)
drill core. The sandstone member (Escg) lies west of Finney fault where it is best F61 Ei\d0599054 EM 5624825 1 e Lith Enndne; 26ne Bt e G0
exposed in roadcuts along the southwestern side of the valley. Drill core indicates that e W JAE 2904008 Late Bocene; 2o .2 GER)
: . A : F62 EM0599054 EM5624825 1777 75-107 1104-1110 Late Eocene; zone H.C.-2 (GER)
quartz-feldspar-—rich sandstone, locally micaceous, and granitic and volcanic pebble to || 13 Fé3 M0598970 :
cobble conglomerate are donvinant Tock- tynes; AnBislivatones thate ard TaTbORITEONS E 70 EM 5624807 2793 76-174 144-150 Late Eocene; zone H.C.-5.5 (GER)
Isyers agk mincr compontnts of the Apliecsiiih il Mi0Hatrethick member. About Fe4 EM0598820 EM 5624803 2791 76-151 132-320 Late Eocene; zone H.C.-5.5 (GER)
half of the 34 palynology collections (Table 1) from this member contain distinctive F65 EM0598820 EM 5624803 2492 76-151 500-550 Late Eocene; zone H.C.-5.5 (GER)
Middle Bocene palyriomorphs, and the pEmuiaddetistine 5f cqrly Late Bocene age. F66 EM0598820 EM 5624803 1973 76-151 1030-1057 Late Eocene; zone H.C.-6 (GER)
The sandstone member lies directly on the Cache £ taik Compiex at the north end of Fé68 EM0598372 EM 5624800 2636 76-136 470-530 Late Eocene; zone H.C.-4 (GER)
e el ey e o S e S o el T e L e e, e e e
Cretaceous sediments west of Aleece Lake, and on Eocene volcanics north and south ' 4 g
of the lake. The variety of underlying units implies that an unconformity exists F71 EM0598372 EM 5624800 1838 76-136 1280-1315 Late Eocene; zone H.C.-6 (GER)
i 3 ) . > F72 EM0598372 EM 5624800 1501 76-136 1625-1645 Late Eocene; zone H.C.-7 (GER)
The*h;a“t‘lgfefﬁ:::b‘g’rl‘a% fggnk:a?nff Sve:;y;r;% :e:;é'ﬂe;\;;}n S YRR F73 EM0597900 EM 5624790 2807 76-208 436-450 Late Eocene; zone H.C.-5 (GER)
. bl o ’ F TONENg N F77 EM0598827 EM 5624654 2377 76-180' 642-644  Late Eocene; zone H.C.-6 (GER)
thickness from 60 to 180 metres, and thin intervening bentonitic and kaolinitic shale, ,
siltstone, sandstone and conglomerate sequences which total an aggregate thickness of i EM0598827 EM3624647 2104 76-126 3836-858  Late Eocene; zone H.C.-6 (GER)
550 metres. The four coal seams are designated as Zone A at the top to Zone D at the ll:g; Em 8;3;;?% Eﬂ gggzggé gf;g ;g:fgu ig;-i% t::: gz:::; io:.:: :g-; gggg;
Wi . ; - 3 ZO .C.-
i’;ﬁg"e tr";:é‘h"g:t;’:;ﬁpﬁ’: egg iaffe‘"a?\:t::fscif&s. i:ftgsefgéaﬂgnbiﬁee;?r:%: g F8l EM0597912 EM5624638 2729 76-124 575-595 Late Eocene; zone H.C.-5.5 (GER)
been baked by pyrometamorphism (Church ‘et aly 1899) and the r’egional Hanite o F&5 EM0598285 EM5624635 2145 75-106 77-1987 probably Late Eocene (WSH)
sublignite rank of the coal has been raised to subbituminous. Northwest of Finney i BROETIS1 BRI 251 76U CINA0)  Lei Eucens; Zace BLC S ER)
fault, the member subcrops in' the southerly phinglie Bedard and Hat Creek synclines. F92 C-067690 EMO0598375 EM5624327 1871 74-37A 1535 probably Late Eocene (WSH)
: : i n F98 EM0598348 EM5624326 2625 74-44 665 Late Eocene; zone H.C.-2 (GER)
Southeast of the fault it forms the core of White Rocks anticline where a large F99 598348 ;
Quaternary slide block has partly overidden the subcrop. The 82 palynology collections F100 Eﬂ 8598;48 L s e ot o o S i
; . % ; EM5624326 2383 74-44 944 Late Eocene; zone H.C.-3 (GER)
from this member yield a provisional age range of Late Eocene and(?) Early Oligocene F101 EM0598348 EM5624326 2276 74-44 1068’ :
gTabletl). Thley fals&:» mtgicate that the col.;:u seams belong to distinctive palynozones and F102 EMO0598348 EM 5624326 2183 74:144 1227 {-.::: ggzng 232: !l:]!g:g Eggg;
do not result from the tectonic stacking of a single seam. The occurrences of F103 EMO0598348 EM5624326 2108 74-44 1262 Lat , .C.
palynozones 6 and 7 in both the sandstone and Hat Creek members show that the R Bekeier 20ie A FoLH)
F104 EM0598348 EM5624326 2081 74-44 1293 Late Eocene; zone H.C.-4 (GER)
m . A«
emb%seagazzic':;m?:é;ber o miistot I L o s ot irinsiiis F105 EM0598348 EM5624326 1898 74-44 1504 Late Focene; zone H.C.-5 (GER)
bentonitic claystone and siltstone. The better of the two exposures of this member is a gig; Em g?sgggzg EE ;ggzggg gg; ;m i%g fae Eocenes omank 4 g (G(ER)
roadcut 1.5 kilometres west of Upper Hat Creek. Drilling indicates that the member 10 F108 EM0598348 EM5624326 1620 74-4i 1826 t::e gcene: o' ll-:'g'-g.(sGGE)R)
subcrops west of Finney fault in the core of the southward plunging Hat Creek - a, i ° F109 EMO0598348 EM5624326 1576 74-44 1876 L . Eocene: g --6( -
syncline, and it subcrops in most of the fault block bounded by Finney and Hat Creek |’ NN LR : Fl14 EMO0598230 EM5624032 2627 76-149 600-680 La:e Epce"ei e “'8"2 (25“3
faults. The 26 palynology collections made from this member yield a provisional age Jao 'H;—\ : - 3 F115 EM0598230 EM 5624032 2332 76- sl e ot b =
range of Late Eocene and(?) Early Oligocene (Table 1). The presence of palynozone 2 R S0s3B i ! FE8) S16neq. A Beceneczne H e S
in both the claystone and Hat Creek members indicates that the members are 18 0 9% .0 | : EH; Emggszgg EMggzzggg < (AL g re e ool 5 ek chR;
g T | X V\ 7772 EM562 3129 76-179 260 Late Eocene; zone H.C.-4 (GER
An erosional remnant of olivine basalt flows (Mvb) underlies a two-kilometre-long area at 4500' on the A - B elbe i bl o B i e e g
: : _ Emosotooome. | F131 EM0599736 EM5617465 3314 75-78  705-708  Late Eocene; zone H.C.-2 (GER)
northeast side of the valley, and a second one, a 100-metre-long area at 4900' on the southwest side of the valley J F132 C-067684% EMO0599148 EM5617148 2327 75-68 1160 bably Late Eo (WSH)
north of Yet Creek. Areas of high concentrations of olivine basalt boulders have been mismapped previously as AR | F133 ' EM0599456 EM5617092 3306 76-115 359-363 Er?c Eoy t?i cegec 2 (GER)
cl’:t;:gpg Mon(eC;UChharfga7;)f’ff‘tai;\:_ the younger and more reliable of the two whole-rock potassium-argon ages of 09 T : ?33 F135 C-067692 EMO0599450 EM5616401 3057 75-73 #72- p?ot?abl; Ei:! gggem; (;F;SH) "
.220.5 Ma urch, or this unit. . -
Although little of Church's (1977) detailed stratigraphy has been retained, it has not been replaced by % ¥ ggg g-gg;ggz Eﬁg;ggﬁgg Exggigzgi gggg ;i;; gg‘: pggg:ﬁy llj:e gcene ggm
flt_no:l_'ler sett otf- fornllallgndnar;\led ulnits. Th;: ;viéi%n ;f stratigraphic nomenclature awaits a planned publication on '/\ F138 C-067688 EMO0599450 EM5616401 2347 75-73 1182 grobablz ].at: Eo:;::: (WSH)
ertiary stratigraphy palynology wit « G.E. Rouse. od,~ F139 EMO0599453 EM5616400 2215 75-92 1603 Late Eocene; zone H.C.-6 (GER)
: 5 F140 EM0599453 EM5616400 2031 75-92 182 : .C.
STRUCTURE / s q L A Late Eocene; zone H.C.-6 (GER)
In the map area, post-Eocene folding formed a pair of northerly trending synclines, Bedard and Hat Creek, ? < I ) z F142 C-067643 Eﬂggggégz Em;giggzg gg;g ;i% Zg; o ;?:gag?; ?.naﬁ::azggel:é%;’zsg)mm
separated by the locally faulted White Rocks anticline. This structural configuration was first determined for the A \ l o F143 C-067644 FMO0600056 FM5615567 2818 75-74 945 probably Late Eocene (WSH)
No. 1 Deposit by H. Kim and A. Penner of B.C. Hydro. In general, the folds are upright and open in the competent}|| 08 = 18 : S F144 C-067646 FMO0600056 FM5615567 2533 75-74 1230 probably Late Eocene (WSH)
Marble Canyon Formation but tighten and overturn to the west as they pass into the incompetent Tertiary !3 1 <6 % F145 C-067695 FMO0600056 FM5615567 2337 75-74 1426 probably Late Eocene (W SH)
sediments. At t_he soutr_l end of the Bedard syncline, the tpp of the mgssive Marble Canyon Formation outlines a } | 1 N4 g Fl46 C-067648 FM0600056 FM5615567 1902 75-74 1861 probably Late Eocene (WSH)
northerly plunging, upright and open fold, but north of Finney fault in the claystone member the fold plunges | ! > 5 @ F147 C-067649 FMO0600056 FM5615567 1745 75-74 2018 probably Late Eocene (WSH)
southerly, and is tight and overturned to the west. White Rocks anticline is upright and open at its south end in | |' F149 - FMO0600785 FM5614801 2968 75-100 990-997  Late Eocene; zone H.C.-2 (GER)
massive limestone. Northward, between Hat Creek and Finney faults, it becomes upright and closed. North of I , F158 C-067676 FMO0600631 FM5608446 3077 75-57 740 probably Late Eocene (WSH)
Finney fault, the steep easterly dipping Ambusten Creek reverse fault replaces the anticline. \ F159 C-067677 FMO0600631 FM5608446 2823 75-57 994 probably Late Eocene (WSH)
Two important strike-slip faults, Finney and Hat Creek, cut the folds and form a 23-kilometre-long, : F160 C-067678 FMO0600631 FM5608446 2726 75-57 1091 probably Late Eocene (WSH)
crescent-shaped fault sliver. Displacement of the axial planes of the folds, particularly White Rocks anticline, \//-\) | g e Fl61 C-067679 FMO0600631 FM5608446 2666 75-57 1151 probably Late Eocene (WSH)
across Hat Creek fault yields a left-lateral displacement of 9 kilometres, and across Finney fault a right-lateral || o |51 N0 \ . ® F162 C-067642 FMO0600631 FM5608446 2512 75-57 1305 probably Late Eocene (WSH)
displacement of 4 kilometres. Because the position of the trace of Bedard syncline to the west of the two faults NZANZ 4 \ 7 17 F163 C-067691 FM0600031 FM5608446 2480 75-57 1337 probably Late Eocene (WSH)
lies on the northward projection of its trace from east of the faults, the two faults form a crescent-shaped fault J\\ ‘ \ \ Fl68 C-067680 FM0600631 FM5608446 2389 75-57 1428 probably Late Eocene (WSH)
wedge that moved relatively southward. According to drilling, the two faults dip moderately to steeply westward. — % ‘ F166 FM0600514 FM5607470 2865 75-76  1130-1140 Late Eocene; zone H.C.-3 (GER)
The widespread appearance of the claystone member subcropping in the intervening fault wedge indicates that the % 4 » \
wedge has dropped. As a result, Hat Creek fault has a small normal component and Finney fault a reverse /r/\\ i &7 sandstone member (Escg)
component. Ambusten Creek fault dips steeply eastward and its offset of the base of the Hat Creek Member i ‘X“l -’ A | Fl EM0597185 EM5626373 2677 76-819 252-254  Middle Eocene (GER)
indicates that it is a reverse fault with a dip-slip component of a few hundred metres. Drilling of the No. 1 & wdliy 5 F2  C-067671 EMO0599070 EM5626283 2794 74-35 356 probably Late Eocene (WSH)
Deposit has penetrated many other faults with displacements in the order of a few hundred metres. W \?ss- F3 EMO0597710 EM 5626240 2201 78-851 725-731 Middle Eocene (GER)
; Fi EM0596535 EM5626217 2423 78-849 661-663 Middle Eocene (GER)
BEDROCK SLIDE BLOCKS Y Aany; Fé : :
Three major slide blocks, Finney, White Rock and Phil consist .of slices of bedrock up to 200 metres in . | 5 g N um F7 Emggggﬁé Emgggggg g;fz ;2:2; g;;ggo ':::i; {:g:: gg:ﬁ:: ;g?\: gg-g gggg;
thickness. Of the three, White Rock is the largest, best exposed and penetrated by the most drill holes. The slide A ‘ ks F8  C-067672 EM0598535 EM5625735 2397 74-40 511 probably Late Eocene (WSH)
block is %000 metres long, up to 200 metres thick, and 13 drill holes define the shape of its base (Fig. 1). B | .S F9 EM0598535 EM5625735 2200 74-40  620-660 early Late Eocene; zone H.C.-7 (GER)
Assuming that the three satellitic blocks were separated by erosion from the main slice, then the originally \f F10 EM0598535 EM5625735 1710 74-40  1125-1135 early Late Eocene; zone H.C.-7 (GER)
rectangular slide block measured at least 4800 metres by 2500 metres and covered 12 square kilometres. The Fl11 EM0598298 EM5625730 2314 74-39  575-675 early Late Eocene; zone H.C.-7 (GER)
rhyolite and dacite flows and tephra composing the slide block are unique to the east side of the valley at this]| - r Fl2 EM0598298 EM5625730 1772 74-39  1225-1275 early Late Eocene; zone H.C.-7 (GER)
latitude and indicate that the slide block moved about 2000 metres downhill from the east valley wall. A few of || € / < F13 EM0598298 EM5625730 1636 74-39  1390-1425 early Late Eocene; zone H.C.-7 (GER)
the drill holes penetrated a thick rubbly zone of Middle Eocene rhyolite tephra intervening between the overlying || 3 o F15 EM0598967 EM5625722 2288 76-157 766 early Late Eocene; zone H.C.-7 (GER)
radiometrically dated Middle Eocene flows of the slide block and the underlying palynologically dated claystone || & S 5 F17 EM0597425 EM5625599 1731 74-32  1705-1708 Middle Eocene (GER)
member of Late Eocene and(?) Early Oligocene age. On the west side of the valley, Finney slide block involves a}| Q a , 15 F18 EM0597150 EM5625564 2245 77-847 974-977  Middle Eocene (GER)
bedrock slice of andesite and dacite breccia and underlying mid-Cretaceous sediments which is about 3000 metres || © 3 . Rt hote F19 EMO0598355 EM5625414 2130 76-196 885-890 early Late Eocene; zone H.C.-7 (GER)
by 1500 metres. In DDH78-861 and DDH78-868, sufficient palynology determinations show that Middle Eocene || & > ® sus  Elevation of base of volcanics F20 EM0597537 EM5625367 2744 78-865 450-452  Middle Eocene (GER)
volcanic rocks and dated mid-Cretaceous sediments overlie dated Middle Eocene sediments. Although the drill “ i @ ses  Minimum elevation of base F21 EM0597537 EM5625367 2687 78-865 508 Middle Eocene (GER)
log§ for these holes c!o. not record faults t?etween the mid-Cretaceous sediments and lower Middle Eocene -4 | of volcanics F27 EM0598958 EM 5625270 2161 76-168 765-795 early Late Eocene; zone H.C.-6 (GER)
sediments, the bentonitic nature of the sediments probably camouflages the basal surface of the slide block. || & < F42 EM0597979 EM5624980 2390 74-23 805 early Late Eocene; zone H.C.-6 (GER)
Farther south Phil slide block probably consists entirely of volcanic rocks of the Spences Bridge Group. Its shape, ||& =00 F43 EMO0597979 EM5624980 2284 74-23 911 early Late Eocene; zone H.C.-6 (GER)
2000-metre length and 1000-metre width are based on a single exposure, and the size and shape of a spatially | X35- oss|y |} ZE Fa4 EM0597979 EM5624980 1854 74-23 1341 early Late Eocene; zone H.C.-7 (GER)
associated ground magnetometer anomaly (B.C. Hydro, 1980, Plate 10). . 121°38' 97 EMO0598000mE 99 FM0600000™E 01 02 121°33" § F55 EM0596246 EM5624962 2985 78-868 585-587. Middle Eocene (GER)
Ll B |21 S50 A 14 F58 C-067673 EMO0597725 EM5624917 1995 74-43 1300 probably Late Eocene (WSH)
INDUSTRIAL MINERALS '37 F&7 EM0597192 EM5624582 3093 78-850 318-320 Middle Eocene (GER)
At Hat Creek, kaolinite and bentonite are the industrial minerals of importance; zeolites are absent from all TABLE 2 ¢ = | F33 EM0597206 EM5624547 2966 78-852 U446-448  Middle Eocene (GER)
63 surface samples collected in this study and examined by X-ray diffraction. Most of the following data, derived RADIOMETRIC DATING, HAT CREEK bFlgure ! | FI1 EMO0597770 EM5624342 2658 76-137 730-750 early Late Eocene; zone H.C.-7 (GER)
from a B.C. Hydro report (1978), are based on the X-ray diffraction studies of 112 samples of drill core from the Structural contour map of the basal sur- | F110 EM0598348 EM5624326 1322 74-44 2170 early Late Eocene; zone H.C.-6 (GER)
No. 1 Deposit. Map  UTM Coordinates  Elev. Rock Age & ins) face of Phil slide block indicating the J.o F113 EM0596157 EM5624122 2972 78-861 718 Middle Eocene (GER)
(a) Bentonite No.*  Easting Northing Feet Unit elevations of the drill hole piercing | F127 EMO0597330 EM5622830 2604 74-47 900-904  Middle Eocene (GER)
Claystone in the claystone member and in the upper half of the Hat Creek Member contains appreciable o | 2i0a¢ | F103 EM0597000 EM 5612670 4400 - - Middle Eocene (GER)
bentonite. Samples from the B, C, and D zones of the member have low bentonite contents, but exceptions are CHILCOTIN GROUP - ENSOTTIRRE. i ok e EMOJ9883¢ EMI609953 3385 7372 718-716  Middie Eocene (GER)
present on the west side of the deposit. The sandstone member is low in bentonite. From the 112 samples studied, R1 FMO0602150 FM5628800 4475 Mvb 29.7+2.7 (this study)** — — F157 EM0598834 EM5609953 3236 75-72 864-865 Middle Eocene (GER)
only 2 of the claystone samples with bentonite representing more than 98 per cent of the clay minerals present, R3 FMO0600030 FM5616850 4125 Mvb 14.5+0.5 (Church, 1977)%** F167 EM0599300 EM 5606650 4500 - - Tertiary, almost certainly Late
are from partings of more than 5 metres in thickness. Determinations of exchangeable cations and cation Miocene (GER)
exchange capacity (CEC) from a single surface sample indicates that the exchangeable cations are dominantly KAMLOOPS GROUP '
divalent (Table 3). Similar analyses have been performed on samples of the drill core but the danger of R2 FMO0600270 FM5628080 3425 Evd 44.7+1.8 (Church, 1977) TABLE 4 Unnamed Middle Eocene unit (Evrx)
contamination of the samples with bentonite drilling mud renders the analyses suspect. R& FMO0600520 FM5614830 3950 Evr 51.2+1.4 (Church, 1975) PRELIMINARY SWELLING TESTS* F46 EM0599712 EM5624979 2150 74-28  1084-1105 Middle Eocene (GER)
(b) Kaolinite R5 FM0606000 FM5613600 4800 [Evdx 49.7+1.7 (Monger and McMillan, 1982) Breliminary Swelling Test F47 EMO0599712 EM 5624979 1956 74-28  1290-1310 Late Eocene; zone H.C.-2 (GER)
The concentration of kaolinite is inversely related to the concentration of bentonite. The kaolinite content ¢ . : j A 3 . DDH Footage 1 Hour 24 Hour F43 EM0599712 EM 5624979 1894 74-28  1364-1369 Middle Eocene (GER)
is low in the claystone member and increases through zones A, B, and D. Samples from Zone C have a highly *Map Numbers are assigned to radiometric dating collections in order of ‘Ingyeasing number F119 FM0600900 FM56238380 3596 77-836 49 Late Albian to Early Cenomanian (GER)
variable kaolinite content which locally ranges up to 75 to 80 per cent of the clay minerals present. The kaolinite for decreasing UTM northings. F120 FM0600900 FM5623880 3404 77-836 240-241 Late Eocene; zone H.C.-2 (GER)
content of the sandstone member is low and irregular. From the 112 samples studied, 24 of the claystone samples, ** date may be reset or contaminated claystone member F125 FM0600980 FM5623110 3358 77-830 171 Late Eocene; zone H.C.-1 (GER)
with kaolinite representing more than 98 per cent of the clay minerals present, are from partings ranging from 1.5 *** date obtained from float 76-126  205-208 0 3 F126 FM0600580 FM5623110 3352 77-830 177 Middle Eocene (GER)
to 6 metres in thickness, and 7 are from partings of more than 6 metres in thickness. 208-210 ? 4
Clay and/or fly ash may be a source of alumina. The alumina is enriched in the kaolinite-bearing intervals of TABLE 3 76-130 g%g;g (l) f Unnamed Lower and Upper Cretaceous unit (luksp :
the claystone and siltstone sections, and impoverished on the west side of the No. | Deposit and in the sandstones. EXCHANGEABLE Ca, Na, K, AND Mg ANALYSES 323 0 1 L SN2 T ooR 021 S92 63 Cenomanian (GER)
Analyses of the amount of alumina present in the ash of zones C and D yield an average of 25 to 30 per cent for AND CATION EXCHANGE CAPACITY (CEC) 338 3 6 F3§ ERE o012 T eIy O T80 (38 Late Albgan (GER)
core lengths of 20 to 80 metres, and for zones A and D, 25 to 35 per cent for core lengths averaging 100 to Exchangeable Cation Analysis CE! 342 3 5 §;¢ o R s s C R U L Al Lhe bean to Early Cenomanian (GER)
150 metres in length. A single determination of the alumina extractable by acid leaching gives approximately 80 Unit/ Loc. mequiv. 1100 ¥ (mequiv.? 100g) 1621-1622 3 4 F74 T Tie ENJeckace o160 108k ) hate, Albjen (GER)
per cent'of the 20.59 per cent Al203 present in the drill core from DDH74-37A between 1160 to 1290 feet. Sample #* Na  Total 76-136 119 0 0 e e . Senawmaeian i
Although a B.C. Hydro report (1978) concluded that the clay from Hat Creek would not be mined in the ® 219-221 0 0 :72 TR U000 FU6TES JeRy. 398N G0-AQ) T Wil o Late Albian (GER)
foreseeable future without the development of the coal resources, Pacific Bentonite is investigating bentonite Hat Creck Member 76-170  704-705 8 9 ;2 e etack i e i AR e e
resources in an area of thin overburden on the west side of the No. 1 Deposit (B1) (Table 5). Because the thickness C86-439ABI 10.6 18.3 1.6 14.7 i 46.3 703-704 0 - I}: EWEI6155 EMIGN6H0 2419  76-807 °136-142 - Late Albian (GER)
:: og:rl:)urdzn may be a critiz:alsfactor cor)\trolling the profitable exploitation of the clay mineral resources, B = Be . Fgg Emggggig Em ggg:ggg ggii ;g:g;; %’ e léate Albngn t(t(:;lEiaRr)ly Contmianisn I50R)
ap B, based on B.C. Hydro's (1980, Plate 5) and Golder Associates' (1978, volume 1, Drawing 2; 1982, Volume 2, *#Bi= Bentonite * Tests performed by Alberta Research Council by addin - el
: . = ; ; ¥ o ' : - . g approximately 2 grams Fl111 EMO0596157 EM5624122 3633 78-
Appendix A, Figure 6) data, indicates areas where thin overburden and clay mineral potential coincide. Analyzed samples weigh 10-15 gms and are crushed to -120 mesh c;\f r:iiriid-ggﬁtgﬂ eig ;Ir::ilu irrnecc:lrg;rtnentls l:gulr 00 r;iéhitt:es of demineralized water. g:ig EM ggg; ésg EM 5624122 3430 73-221 ;;9-261 fﬁf%ﬁfﬁ zGER)
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