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GEOLOGY OF THE HAT CREEK COAL BASIN
. . .

I n t-r 0 d u c t, ion

have been out1in0d bJr recent drilline j .. n the upper s8ctlon of Hat

Hydro And FeHor Authority is directsd tOvmrdG defin.lng thA~V) ~e3~rvon

po\/o1' p18.nt.

This report i3 :intended as an outline of the goology of t~lQ

Hat Creek bA.sin bn.ssd mainlJ" on field o~)~.~0P.ral,j.();J[3.during June and Ju.ly

1975.
---------------------_. -----------_._.--------------------------..----------------------------

PHYSIOGRAPHY AND GLACIATION

The va I I ey formed by the headwaters of Hat

Creek, siteof the coal deposit, is a northerly trending

topographic and structural depression 22 k i "0met res

long and 3 to 5 ki lometres wide. It is an open basin

bounded by the rugged Clear Range on the west and

Cornwal' Hi lis on the east. ,Relative rei ief is marked

by slopes rising from Hat Creek, near Marble Canyon at

th~ !lorth end of th(~ valle:y', at :1n H.pproxlmate 01Avat1.on of 820 mc~tr83

(2,700 feet), to the encircling r5.(~ges and peaks :i.n excess of 2000 metrRs

(6,500 f8et) above 30:;1. level.

I t appears that the va I I ey was overr i dden by two

and poss i b I y severa I Pie i stocene ice sheets (Plate I ).

The most recent advance originated in the Coast Mountains

and moved easter I y at 117 degrees, accord i ng to average

I ........
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striae' measurements, depositing, much gravel and clay.

Except for the coal beds now exposed at the north end of

the valley, bedrock is rarely se.e,tl.on the valley floor.

Reconnaissance dri I I ing shows that the average ti II cover

and glacial outwash ranges from 10 to 100 metres thick,

averaging about 50 metres.

The naIls of Hat Creek valley arc characterl stj.cnlly cl~~.y-rich and

have unusual sl,.lolJling properties whon '~'0.ter saturated. Thls m"relJing

tend~)ncy !n.1r,r.8~T~S tho presence of m.on"tmor:1.11onite .... 11 c18~r formed by th8

decomposition of gl.::-\ssy volcanic rocks.

The conseqlHJl1Ce of thi s clay-rlch ron.nt-Ie is evident thrrngho1.l"t the

',alle:>r remlltinp; in poor ground \,fater dra:i.nage and a number of JJJ.rge landslips ..

History

The presence of an important coa I depos it on Hat

Creek has been known for many years. It was first

reported by G.M. Dawson of the Geological Survey of

Canada in 1877 and again in 1894.

The first attempt to work the deposit wa~ in 1893

by a rancher, George Finney, who suppl ied coal to local

res ide nc es ~hd the vii I age 0 f Ash c r 0 ft. Duri ng the per i 0 d
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1895 tq 1925 the property was operated by' a number of

compant~s including the Hat Creek Coal Co., y(e produc-

t i on be i ng sma I I and i nterm i ttent. The tota I deve I opment
. . -

to 1925 amounted to three shallow exploration shafts, two

tun n e I s d r i v e n 35 metresand 50 metres from the we s t sid e

of Hat Cr e e k, and s eve n d r i I I hoi e s - a Itoget her t.e s tin q

an area of about 1..5 hoctarenlocated approximately l} 1::ilcr,n?tr8s

so u t h of Ma.rble Ca.nyon.

The property I ay dormant unt i I 1933 when it was

secured by L.D. Leonard. In the period 1933 to 1942 a

product i on of a few hundred tonr.es a year was rea I i zed

supplying local needs. No further work was done unti I

1957.

In 1957 the B.C. Electric Co. Ltd., through a

sub sid i a r y, 9 a i ned con t r 0 I 0 f the pro per t y. E,OJ j., t J, ole s

were d..pi//ed o...f rh,05 1t~e The invest igat ion

continued in 1959 when some trenching and six additional

holes were completed west of Hat Creek near the old

workings.

Acquisition of B.C. Electric by the Province ended

further exploration unti I mid-1974 when B.C. Hydro and

Power Authority, a crown owned company, began the current

program of systematic dr.i II ing. Twenty-five diamonrl

dr i I I ho I es and two rotary ho I es tota I ling 11,1IJ.8 m~t.res

were comp I eted in 1974 and 76 diamond dr i I I ho I es tot.r-lll:ing

22,556 metres il1. 1975 • In addition, ground level

mag net 0 metera n d 9 r a v i t Y stu die s we r e un de r t a ike nco v e r ,il n9

the ent ire I ength of the va I ley.
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The geo] 0G:;T of the Hat Creek area vIas dencrl'br3d orig:j,J1.~JJy
. . .

by Dn~son, JB77 .';Inc! 189L.., and 1.1IDplifiec1 la.ter by t,1acKay, lSr25, and

Duffell n.nd l-fcTagr.;art, 1952. Recent r.rt.u.di88 inclu.de a number of priv,~t.c

invcGtigatlons by Dolmage Campboll e.nd A8GOciate~; for tho I3ri ti. sh Colll.rnhia.

H~i'"dro nnd Poyer Authority and work hy HoJr (this pUbllc3.ti~n, pages

The results of reconnRissa.nce m,(lpping b:y" the writer in 1975 are

to ) 0

shO\·m on F1 gure 1 •

HacKay proV'ldBs a Good Geological ::mmma:r:y· ( p. A ;19)

"The oldest rock formation exposed near

upper Hat creek and the one which apparently

underl ies all of the coal-basin is a thick

ser i es of compact grey I imestones and arg i I

I ites of Carboniferous age. These beds,

termed by Dawson the Cache Creek group, have

been folded and faulted and 3 miles to the

west of upper Hat Creek are intruded by several

large granitic stocks composed of granite,

granodiorite, and diorite, so that much of the

I imestone has been converted into marb Ie, hence

the name Marble Canyon. The age of the

intrusives is not definitely known, but they

are thought to be Jurassic, the period of the

Coast Range bathol ith intrusion.

Ly i ng unconformab I y upon the limestone is

a series of early Tertiary lake deposits,



several thousand feet thick, consisting of a

basal conglomerate overlain by brown to
. . .

purpl ish weathering semi-indurated sand-

stones, shales, and clay, which in the

upper part of the series carry thick seams

of I ignite. The sediments, which have

been designated by Dawson the Coldwater

group, are confined to the lower slopes of

Hat Creek and it may be that the coa 1-

basin is very I imited in extent. From the

divergence of dip observed in the tunnel

sections and the volcanic outcrop 1,000 feet

distant the Tertiary sediments appear to be

unconformably overlain by Miocen~ volcanics

consisting of basalt, breccias, and tuffs,

the latter being in places fine-grained and

showing distinct stratification as if laid

down under water. These have also been

subjected to folding and faulting parallel

to the genera I ax i s of the va I ley, so that

they now dip at angles up to 45 0 • The

volcanics have their greatest development

to the west of Hat creek, cover i ng a I I ·of

Clear Mountain range, ~here the vents were

apparently located. Late Tertiary erosion
1

has largely removed the volcanics from the

va II ey area, but remnants of the extens ive

flows sti I I occur on the east slope of the

va I I ey and on the west of Hat Creek close

to the coal-outcrop."

The volcanic rocks, considered by Dawson to be al I

Tertiary age are now known to comprise a broader

assemblage consisting of both Cretaceous and Tertiary

5.
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lava.S!lnd. breccla.::t referred to a.s the Spcnc8s Bric]r;o Group .qnd [amloopn

t'~ The ~1Cd.im8ntar~r a[";:::;cmblflV8 is kn~)H!l i71r~.in1.:r frc,'n drjJ.l.1nr:;I -. -.....- -....---.--.-.----.~ .. >

(B0ca'~ge .._~~ pnor hod rook expo~~;~~:)

Exnrnj n.-tt:i.on of the clr:i..1.1 core ohows that th8 conJ. formation

j.3~ m,'ln3' ",.;( hundrods of meTres thick a3 m).;Jpect9d from provious

studies. Almost overy-where 1.t a.ppears to he OV(~~:'lqin h:r a ·[·.11ic1/~

thickness of the co~).l T11t3a~.:n.n'CD ri:nll co·t0r.i.nij roc1~3, orton in 8ZC2SS of

600 metres, no drill holes have complete].;?' vonct~.·[I.t0d t~JO 30(11mcntDr:r

pile. The f8\-1 df;'cp holes that have f~on8 belm" the cDal h.:'Wo i.ntercC'l;tsd

siltstone, 8::mdston~, and congJ::meratre~. The thlcknes:3 and lateral

CJctcnt of thl s ha::ntl unit in tho map" f:J.rea rema.ins uncertain.

l1ndlc:ine Cr?elc Fermation are appliHd to the loil[(~st, middle, and

upper flodimentary l1.n:tt~, respectiveJ.~r, for informal noe pending

more dotailed !}oscription.



7.

Cold.,prtcr Bcd3

The use of thA n8me 'Colchm.t0r Becls.t in th:ts rpport is ~onsist,cnt

,..1.th Da"rson' a orlginal reference to the banal Tertiary 31J1dston8G 3.nd

conglomerate but dtffers in so much as the co:'3.1 fo:rtn8-sion and ~roung8r

sed1mentary- rocks are here assignod to separate fOI'MP.tion:J.

Tj'"pica.ll~r thc; Coldw'nter beds cons1.at of firnlyil1dv.r8ted brOHll

sandstones and conr:-lomerates, 8.hout 1,.372 metres thick, as found exposed along

the Imoler section of He,t Creek northeH:~rt. of the mrtp--a.:rea. The clasts

are commonly 1;1011 s1 ~~lJd and roundod and h!::1.'T18 a mixed provj.nonco. A thin·

s
Si3ction studX of 10 representative san~~jOn8 s~mple3 p:j.v·,:);J [lXl ~n'8r:3.r,e of

chert and quartzite, 1r5 per cent (from t.ho Cacho Crcck Group); quartz

and feldspar, .35 per cent (from tl grLmite source); and ~.lcCeSGOrJ"

greenstone, mica schist, and c3.rbonate fragments.

The pr8;:;en~G of Cold"w,ter beds in thG maiJ-[t:;:'ea is indtcated by

blocks of conglcmarate j.n the glacial deposits nOr-Jr HB.t Cr00k Gouth of
kilomotros

Harble C811JTon and one small outcrop of conglomerate ncar Amhust,sn CrG8k +.hreo;\

above the confluence of this stream with He,t erGo1\:. From the r8sults of

drilling, Hole No. /+3 penetrates llhat is believed to bo some of tho

m:)J1clston(~ and conglomerate fol101r!cd urr..H?.rd hy ]30 motres of cJ.~·t~~nto'l.".c~ "prJ

AceordJnE: to Drlwson, the Goldwater bods nrc fluvial 8.ccu.mu1ationo

emplaced prior to th..3 ma:J.n phRSO of early T~rt,:i.ary volcil,ni3tn. Vol~A.n:ic

clasts in these rock:3 we.Ye. proba.bly ,.- ----- r1erived. from the baGament

units ',lhich t111c181'lie much of th0 '1T'Cr:l.•
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. . .

Tb8 n!;mc Hat Creek Coal Formn:Lion. is appliod to the

0o:~1 me'33Uros. The prlncipal exposures are along 9. t~()O ...mct:'0 sectlon,
k1.1omotre s

of Ha.t Crf~ck f).bout 1~- A Gout,h of Harble C':lrl:f'O~l (fJ.ate 2.. ) 0 Thi s

area, "rhi.ch,inclu.rles the orig:tnal coal diGcOV0r~f, is r~~fcrr8d to f;3G No.1

R':~~J81~l'eo A nocond coal deposit, tl10 No.2 H0nerve, d:i.s~ovcrod by

recont. 0.ril]inF~)1;·::; centred abou.t rdGht kilom8trcG t.o the aon.th near the

mi.d-point In th0 valley, (Plate 3 ).

The general stratigraphy of the coal formation,

e s p ecia I I yin the are F.\ 0 f No. IRe s e r v e , i s knolm

from detai led s.tudies of dri II core. The formation,

compr is i ng somewhat more than L:.25 metros of strata,

consists of three principal seams. These are well

di splayed in Hole No. 44 wh i chi sap pro x i mat ely per pen d i cui a r

to bed ding representing what is thought to be a. complete section

The uppermost seam, a bout 160 metres thick,

constitutes more than 1/3 of the total formation. It is

a relatively impure sequence of alternating coal, seat

earth)and siltstone and sandstone lenses. Calculations

based on density measurements indicate that total impuri

ties amount to about 28 per cent by weight of the seam.

The middle and lower seams are comparatively

t h in, 50 motresand 70 metre s t hi c k res p ec t i vel y, and

are separated by zones of sandy s i I tstone, cong lomeratic

sandstone, and a few thin coaly bands. These seams are

re I at i vel y c I ea n ha.ving an estimated 2) per cent impurities.



The lower half of the lowest
,
seam has the

9 ,

largest apparent volume of clean coal, a thickness of

abo ut 30 metres wit h 0 n I y abo uti 4 per c en tim pur it i e s .. . .

The character of the coal has been the

subject of much research. MacKay jJrol//des a.

good general description (P. A 327);

"Hat Creek coa I has a dark brown

to black colour and a dull resinous

lustre. Hand specimens of the clean

coal show alternating layers and

lenses of bright and dark material,

which range in thickness from micro

scopic size to several inches. The

bright layers represent that part of

the coal derived from wood and the

dul I portions the parts made up of

debris. On drying, the coal breaks

with a conchoidal fracture into small,

irregular blocks, which on exposure

to the weather further disintegrate,

yielding very I ittle lump. The coal

does not so i I the fingers on hand ling.

On firing, it steams and sweats unti

the excess moisture is driven off,

after which it burns with a bright-

ye I low flame. Parts of the coa I are

character i zed by sma I I lenses,

~Iobules, and irregular-shaped masses

of I i g ht - ye I low s em i - t ran spa r en t

foss iii zed amber or ret in i teo Much of

the coal shows highly pol ished sl icken

sided surfaces, whereas other parts are

made up of smal I angular fragments of

amorphous coal partially or completely

surrounded by a calcareous mud. Much
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of the coal is thus rendered ~alue~

less, Carbonated tree~trunks occur

in severa I hor i zons and these in some
. . .

instances have been converted into

ironstone,"

The rank of the coal according to the ASTM

system is subbituminous "B". It has a gross rating

of abo u t 6°°° Btu / I bat the, 2 Ope r c e n t m0 i stu r e

level. A -recent B.C. Hydro investigation offle 117/f-7:j).v//f,-n3
(McCullough 1975. p. 7) reports the mean composition

of coal a.S -{:o /I0 hi S .___-------------7- -- --------. ( 2°% moisture,

25% ash)~ carbon)37.72 per cent; oxygen)12.93 per

cent; hydrogen
J

2.94 per cent; nitrogen,0.92 per cent;

sulphur) 0.41 per cent; chlorine,O.02 per cent.

The composition of the ash is given in the accompanying

table of chemical analyses (No.3 ).

The sedimentary rocks intercalated with the

coal vary in grain size from claystones to pebble

conglomerates. Of the few thin sections of this

material examined by the writer there is a 'surprisingly

I a r g e pro p 0 yf,'o Yl 0 f f res h v ~ I can i c .j::';e-eK c I a s t san d

only a few quartz and feldspar grains derived from

pre-Tertiary granitic rocks.

Thin cream coloured bands, conspicuous at a

number of horizons in the coal seams, are thought'to

be altered ash layers from contemporaneous volcanism.

Chemical analyses of a sample of this material (No.1,

Table of Chemical Analyses) gives oxide values simi lar to

't 0 n s t e ins' 0 f v 0 I can i cor i gin ( Pric e and Du f f, I 969 ) .

A pecul iar yellow tonstein exposed above the coal

measures on the south side of Dry Lake gulch (No.3,
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Table of Chemical Analyses) was found to consist of
(mtl/eClA/CI~)

approx imate I y 60 per cent;\kao lin i te and 40 per cent

montmor i I Ion i te. . •.

The origin of the Hat Creek coal remains

mostly a matter of speculation. However, the inland

isolation of the deposit and a general absence of

mar i ne or bra c k ish wa t e r f 0 s s i Iss u9 g est s a lim n i c

(continental) as opposed to a paral ic (coastal) parage:-

nesis. This conclusion is strengthened by other

evidence such as the astonishing thickness of the
a.fJp'l!!.~r

seams. Also.the coal beds",to terminate ~ laterally by

lithification rather than digitation or splitting. The

formation maintains more or less a constant thickness
, I

although the height of clean coal varys markedly over

short distances passing into shaly coal then coaly

shale.

The genera I du I I Iustre and mass i ve character

of the coal combined with some banding and conspicuous

woody matter and resin suggests a mixed open moor,

forest moor, and Ia.custrine facies. The IOW8rand

middle seams record a cycle of emergent moor through to

submergent lacustrine and renewed emergent conditions.

The Iarge upper seam d i sp Iays a history of 'what appears

to be repeated destruct i on of vegetat i on by flood i ng o..(co",,Pa.nt'ed by
influx of clay and silt.

Hcdlci.nn Greok Formation

The name Medicine Creek Formation is applied to

a monotonous s i I tstone, claystone sequence over I y i ng the

coal. It is a remarkably homogeneous cream coloured
"'c)l<'4 or less

unit havingAa uniform density of_ab.out 1.8 gm/cm 3 .

Ex c e pt for a few Z 0 ne s 0 f I a min a t e.d car bon ace 0 usa r g I I lit e ,

the rock is almost massive with only occassional vague



expreSSlon 0.1' b~)'tJ:J.ng planes.
. ..

Petror,I'9.phically the rook con::lists of [mlall aneu.lar quartz

frD.gments, shredded mica, and clay. Chemic·!tl analyr~:l s of the rock

(No. I ... , Tabln of Chem:tca.l Analyses) differ[j slishtly from aV81'aee

H1.ssisslppi Fiver silt (Clarke 1924., p. 5(9) 0 C.9]culntiol1s e;i'tG a

moleCl:.lar composition of, quartz, 55 per cent; felc1::.;par, 18 :reI'

cent; th~' remalnder being equal proport5_ onG clay, micH, and "rater.

Tho total thickness of the formatton is unknown becEll.lf:10 of

erosion of the llpp~)r beds, hO\/0Ver, it is cert.ainly in excoss of

600 metres ,the truo hedding intersection ohser\rgd in He·le no. 54,

(Fig. 4 ).

The abrupt contact with ooal beds at the baae of tho

formation indi.cates a mlc1den change in dGpositionr-tl condit:i.cno from

moor raci~s to lacustrine. The sharp contact 1 s n m~J,rker hori"zon

recognlZtlble thronghout the coal m88.S'U.ras •

I.? .



VOlCAnIC HOCKS~

. . .

The sedimentary formations are confined geog-raphically and

stratigraphically by major volcanic units. The easily eroded coal

and shales occurring mainly on the floor of the valley are virtually

surrounded by resistant volcanic rocks on the valley slopes and

ridge crests. The older Spences Bridge Group underlies a broad

region to the west and south of the sedimentary rocks, and younger

volcanic rocks of the Kamloops Group fringe the basin mainlyon the

east and northwest.

The Spences Bridge Group

The Spences Bridge Group, where examined by the writer

along the western bourrlary of the map-area, confonns to the descrip

tions of Duffell and McTaggart. This is a thick sequence of gently

dipping lavas and pyroclastic rocks of mainly dacitic and andesit~

composition.

The rocks are mostly massive, brittle, and grey or light

greenish grey. In thin section they are characterized by rectangular

phenocrysts of plagioclase mixed with a few subhedral pyroxene grains,

1 to 2 m1'"1\. in diameter, and set in a matrix of very EmaIl aligned

feldspar microlites and fine magnetite dust. The normative canpo

sition of an analysed dacite sample :_';,~"'.'J:Jf ':=iilni:8~..,.\I~S) shows;

quartz, 15 per cent; feldspar, 80 per cent, and 5 per cent canbined

pyroxene and magnetitel/l/(l. 5-., J;.tlfi.~ .. 1 (/~-'1"'1~W} /ll~~~~).

The age of these rocks is considered to be Lower Cretaceous

(Aptian) based on plant fossils (Duffell and McTaG:jgart, p. 55).

sanewhat younger volcanic rocks, also mapped as part of the

Spences Bridge Group by Duffell and McTaggart, are exposed near the

south boundary of the map-area. These are mostly basaltic lavas

.re@ !llt't$~ dated as Upper Cretaceous (wmle rock K/Ar analysis, 88.3

:!: 3.7 m.y.).

/s



The rocks are petrographicalI y distinctive being charged

with feldspar crystals I to 4 nUl in diameter. In thin section

fresh labradorite phenocrysts are embedded in a groundmass of

randomly arranged plagioclase microlites 'aDd interstitial magnetite,

pyroxene, and a small arrount of what appears to be serpentinized

olivine. The noIIDative mineralogy based on chemical analysis of a

i¥P ical sample 'f.N5. 5J' ASS &181"1···· lJl a1YMisJ gives; quartz, 1

per cent; feldspar, 75 per cent; pyroxene, 20 per cent; and magnetite,

4 per cent( Nill. t;') /~''''b/~ :;,..f C·/1t!:.1'11"('~>; /' /ll1eff.J~$) .

Kamloops Group

The volcanic rocks of the Kamloops Group defined as

Miocene and earlier Tertiary (Duffell and McTaggart, p. 64) are

considered partly cogenic but mostly younger than the sedimentary

fonnations. Tuff bands intercalated with the coal represent the

oldest Tertiary volcanism in the area. These were followed by

eruption of rhyolite locally and emplacanent of a thick deposit of

andesite and dacite lava, breccia.and lahar - referred to here as

the Finney Lake Beds. The youngest episode of volcanism is repre

sented by a few small outliers of olivine basalt lava.

Rhyolite FOIIDation

Duffell and McTaggart (p. 67) note the occurrence of

porphyritic rhyolite near the town of Ashcroft as,

"one of the earliest phases of Tertiary volcanism in the

district."

The rhyolite rests directly on Jurassic shales and is overlain

locally by basalt.

In the Hat Creek area rhyolite is fourrl on hillocks below

and inrnediately to the west and north of White Fock Bluff P, These

exposures are lava and bedded pyroclastics. The age of the

formation detenmined from K/Ar analysis of biotite is 49.9+ 1.4 m.y.,

Middle Eocene.
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Thin section studies indicate that much of the lava is

holocrystalline. Phenocrysts of quartz, sanidine, plagioclase, and

biotite, 1 to 3 rrm in diameter, constitute~ qOOut one per cent of

the rock. 1 Except for quartz which is cannonly corroded these

crystals are euhedral in outline and dispersed throughout a micro

crystalline groundmass which, according to norm calculations, is

CCJlltX)sErl of quartz, 35 per cent; sanidine, 20 per cent; oligoclase,

40 per cent; ferranognesian minerals (biotite and magnetite), 5 per

cent.

A larger outlier of rhyolite is centred in the Trachyte

Hills ~ediately east of the northeast extremity of the map-area.

This is a massive non-porphyritic, cream coloured lava , undoubtedly

the remnant of a lava dome, similar chemical1y to the White Rock

Bluff rhyolite occurrence (see Nos. 9 and 10, Table of Chemical

Analyses). The dane, which forms a to{X)graphic high at the north

end of the Cornwall r-ange,rests unconformably on inclined Coldwater

beds.

Finney Lake Beds

The Finney Lake Beds canprise by far the greatest part of

the Karnloops Group in this area. The fo:rmation consists of andesite

and dacite lava flows and coarsely bedded volcaniclastic deposits.

The maximum development of the fo:rmation appears to be

just east of Finney Lake where a thickness of approximately ~~90 metros

of mainly volcaniclastic rocks have been intersected in Hole No.

47 ,(Fig. ~ ). Similar beds composed of lahar with admixtures of

sandstone and conglanerate are well exposed along the lower section

of Medicine Creek just al:x:>ve the main road and in the area to the

south along the east side of the valley almost to White Rock Bluff.

outcrops of the same rock can also be found scattered along the

west side of th~valley fran the region south of Marble Canyon to

beyorrl Park Lake.

Lahar beds predaninate in the volcaniclastic pile. They

)! .



consist of rounded and subangular blocks ranging to s~veral feet in diameter

suspended in a mud matrix - the manifestation of chaotic rubble flows (Plate ~ ).

The fragments are an assortment of light grey dacite, dark andesite, and dark

grey to light cream coloured obsidian and perlite clasts.

The interbedded sa~stones and conglomerates are compositionally

similar to the lahars appearing to be the washed and sorted, stream-worked

equivalent. In thin sections, the sandstones consist almost entirely of

volcanic clasts; fragments usually charged with feldspar microlites, accom

panied by a small amount of chert and quartz.

The main lava deposits, source of much of the volcanic rubble,

flank the valley on the east and west sides.

Dacite flows are best exposed on the low cliffs that extend south

to Medicine Creek, from a point about one mile east of the entry of Hat Creek

into Marble Canyon. Typically this is a fine grained, non-porphyritic, light

grey and brittle rock that tends to cleave into thin subparallel plates. A whole

rock K/Ar determination gives an age of 49.1 + 1.8 m.y., Middle Eocene -

only slightly younger than the rhyolite formation.

The andesitic volcanic rocks are stratigraphically and compositionally

gradational with the dacites. Commonly andesites are dark grey, and like the

dacites, they are fine-grained, brittle rocks. Arc fusion analysis of eight

samples of aphanitic lava show a range in refractive index of artificially

prepared glass from 1.507 to 1.555, the average 1.535 marking an even division

in the frequency of andesite and dacite samples.

Chemical analyses of representative samples of lava are given in the

accompanying table (Nos. 7 and 8). Significant differences are noted in the

normative mineralogy comparing the results for andesite and dacite, respectively:

quartz, 2 percent and 20 percent; potassium feldspar, 10 percent and 20 percent;

If,



plagioclase, 75 percent and 55 percent; and ferromagnesium minerals,

13 percent and 5 percent.

The contact relationships of the.F~nney Lake Beds are generally

obscured because of poor exposure, however, the available evidence suggests

the presence of an important unconformity at the base of the formation. The

nature of the contact with older Tertiary rocks is 10 kilometres north

of the northeast part of the map-area where dacite lavas are found resting

on Coldwater Beds, and in the area west of White Rock Bluff where volcaniclastic

rocks are unconformable on inclined Medicine Creek mudstones and the coal

formation. The contact relations with pre-Tertiary rocks are viewed in the

area immediately west of Bedard Lake where andesite lavas directly overlie

Cache Creek ltmestone and south of Blue Earth Creek where dacite lavas are

unconformable on feldspathic basal~ flows of the Spences Bridge Group.

The occurrence of a thin zone of coal and carbonaceous shale in
/11'0:'1-1

the Finney Lake Beds near the bottom of HoleA(Fig. ~ ) is in keeping with the

discovery of logs and wood splinters in the lahar deposits. It is believed

that the area had developed a rolling terrain with marshy low lands and wooded

slopes at the time of volcanic eruption. Destruction of vegetation was

apparently consequent of the partial infilling of the low areas with volcanic

debris - mostly mud slides.

The volume and lateral extent of the coaly member In this formation

is not thought to be great.
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Olivine Basalt

Olivine basalt lava, the yot}Ilqest .formation in the

Karnloops Group, occurs in three small areas. The largest exposure

is on the crest of a low ridge ~ediately east of the No. 2 Coal

Reserve. TY.D smaller outliers are in the northeast part of the

map-area centred alx>ut 2t and 5 kilometres north of Hodi.cine Creek

The rocks are fresh, dark grey or black, and speckled

with small olivine crystals. In thin-section the olivine forms

both diarrond-shaped and partially rounded grains, ~ to 2 nm. in

diameter, scattered throughout a matrix canposed of tight

ophitic growths of pyroxene arrl plagioclase, accessory magnetite,

and a small amount of interstitial glass. The normative

mineralogy, calculated from analysis OD a typical sample of

lava shows; plagioclase, 57 per cent; pyroxene, 26 per cent;

olivine, 15 per cent; and magnetite, 2 per cent. (No. 11, Table

of Chanical Analyses). Whole rock K/Ar analysis of this sample

gives a Middle Miocene age of 13 m.y.

Younger volcanic rocks are not observed in the region,

except perhaps for a few ash bands in the Pleistocene tills.

Bands of reddish soil, conspicuous at several points in the valley

near coal seams, appear to be ash layers fran burnt coal. A

breccia exI;X)sed on the south anbankment overlooking Dry Lake,

-described by MacKay 1925 as a volcanic dyke (plate facing p. A

320), is probably only pseudo scoria,a.n example of the cindery

residue of burnt coal. Analysis of this rock proves it is unlike

any other volcanic rock, having a cou{X)sition unusually enriched



in alumina, iron. oxide, and lime (No. 12, Table of Chemical

Analysis). There is evidence suggesting that much, if not all of
. . .

the exp:>sed coal in the Hat Creek valley has been superficially

burnt in prehistorical times.

Structure

The Hat Creek basin is similar to a number of Tertiary

grabens and half-graben structures scattered across central and

southern British Columbia. As a narrow intennontane depression

rounded by steep faults, it resenbles the Bowron River basin near

Prince George. In thickness of volcaniclastic, 1ncustrine, and

fluvial beds, the Hat Creek section is canparable to the White

Lake deFOsits near Penticton. It is only in thickness and

volume of coal that the Hat Creek basin is outstanding.

The general structure of the basin is simple. The

central zone of the valley, underlain mainly by coal and

sedimentary formations, has been down-dropped fonning a graben.

This has been achieved principally by downward movement on a

series of north-south tension faults trending subparallel to the

direction of regional maximum stress, the walls of this graben

having been offset locally by northwest and northeast-striking

conjugate shear faults (Fig. 3 ). An imFOrtant system of easterly

trending gravity faults cutting across the basin appears to be

of nore recent origin being superimFOsed on the main graben

structures.



A study of minor fractures throughout the map-area

shows a general concurrence in orientation with important faults
. . -

(Fig . .yo ). The strongest joint developnent striking about 035

degrees and a weaker system striking 165 degrees, both dipping

steeply, coincide roughly with the shear directions. Other

fractures striking about 080 degrees and weaker sets at 125 degrees

are subparallel to cleating in the coal and cross faults.

The detail structure of the coal measures is known

only fran the drill holes and a few outcrops and old turmels.

The available infonnation is mostly on No. 1 Reserve, reconnais-

sance drilling in the area of No. 2 Reserve being incanplete.

According to drill results, using the base of the

Medicine Creek Fo:rmation as a marker, the average bedding in the

area of No. 1 Reserve is believed to dip southerly at about 25

degrees. sane divergence of beddingattitude noted locally is

probably due to faulting accanpanied by' ~ev£lJl:ormen~..efminor

folds. For example strata exposed on Hat Creek and the outlet of

Dry Lake dip southeasterly, having attitudes of 040°, - 45
0

SE and

• 0

075 - 47 SE respectively, whereas farther south on the west bank,

dips to the southwest are most cannonly recorded. MacKay (p.

A 320) has described the local disruption of beds viewed in one

of the old tunnels in this area (now collapsed),

" -- the beds are folded into two synclines which

are separated by a exmpressed and faulted anticline.

The axes of these folds strike 170 degrees and

plunge 10 degrees 'south ."

Figure 5A is a conceptual nodel of the No. 1 Reserve



area. A central panel, rounded on the east and 'west by major north

south gravity faults, is segmented internally by a series of minor

east-west reverse faults. The pattern ·of movenent within the

panel, of slices on the north movinj down relative to adjacent

slices on the south, has resulted in a net decrease in the southerly

dip of the coal fo:rmation. The overall result of faulting on the

coal fonnation is a gently southerly plunginj trough or syncline-·

like structure.

The structure of lb. 2 Reserve is thought to be

relatively straight forward. The deposit is a sinuous 3.5 kilometre

long band of coal paralleling the valley and the axis of a large

gravity ancrnaly (Fig.:<' ). Drillinj shows t..l1at the coal formation

is inclined 20 to 30 degrees dippinj westerly under the Medicine

Creek mudstones, the strike of the beds paralleling major north

south gravity faults. The repetitive effect of the north-south

faults across the graben is a trap-door-like downward rotation of

bEds on the west and a net increase in the westerly dip of the coal

measures (Fig.S'8). The reI,Jetitive faulting and resulting steep

-dip of the coal also explains the coincidence of the large

negative gravity anomaly with the No. 2 Reserve.

In general, the history of the Hat Creek basin is one

of downfaulting. The evidence suggests that elanents of the

graben structure probably prevailed fran the time of the Coldwater

stream deposits, to the anplacanent of the coal measures, lake

sediments, and the final period of volcanic eruption.

The controlling factors in the developnent of the thick coal

2'



.•~

accumulations were unlike sea-level coastal conditions~and re

quired maintenance of a high water table and a marshy environment

over a long time interval. The water J.evel in the

basin was probably governed by a spillway which may have been

influenced by the Fraser River fault system, known to have bnon activQ

in the Tertd.!1.l'y, , , or possibly volcanic eruption affecting

drainage.



The sulnmrface extent of the coal mearJures can bo roughly judGed

. . -.
from the gre-vity ~ontours on Figura 2.

A tar:nll!1t:ton of the results of drilling to ..Tu.ly 20th, 1975, accompo.nios

this report.
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