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The Princeton Coalfield, British Columbia

INTRODUCTION
Location and Size

TTd

The coal-bearing rocks that constitute the Princeton
corlfleld underlie an elongate, northerly trending, rectangular
area of about 45 square miles centred about the town of Princeton
at the conflyence of Tulameen and Simiikameen Rivers, The Eettle
Valley branch of the Canadian Pacific Railway and the recently
completed Hope=Princeton highway make the area readily accessible,
The waterways are not navigable,

History of Mining

Production from this coalfield has never been on a large
sgale, Only rarely has any one nine exceeded a daily production of
500 tons, and the peak anmual output for the entire field was
125,268 tons, attained in 1942, Detailed statistics of production
are shown in Table I, Rice (1947, pp. 123-127)< has outlined the

TDatas in parentheses are those of publicationa listed in
References at the end of this report,

histbry of the individual operations. Their locations are indicated
on the coal-facies maps (Figure 2) accompanying this report.

Tdning 4in the Princeton coalfield has been characterized
by short~lived operations that ended when difficulties were en-
sountered at depth, due to squeezing and crumbling of the roof and
the pavement —— factors largely attributable to the relatively low
strength of the partly consolidated sediments and the presence of
bentonite beds near and within the coal seamws, The bentonite, which
expands when wat, is capable of exerting rmch pressure, which
commonly results dn disruption of the enclesing strata. e Es Re
Hughes (1947, pp. 674-676), British Columbia Inspsctor of ijnes for
the Similkameen district, has discussed the bentonite problem,
and offers some suppestions for winidzing its effects, He suggests,
prineipally: (1) that the operation be planned in such a way that
a block of coal sufficlent for the year's output be developed,
exhavnsted, and cloged off within the same year; (2) that large
roadway barrier pillars be retained for the entire life of the mine;
and (3) that the mine be kept urwatered during the period of the
glack summer market, He indicates that this latter requirement may
consume all the profits of the preceding winter!s production, and
auggests that even a linited summer market would be highly beneficilal.

Production came practically to a standstill in 1950
when Tulameen Collieries lLimited closed their Fleassnt Valley
No, 4 mine, The Taylor-Burson Coal Company continued to operate
the Jackson mine on a swall secale during the winter of 1950-51,
but the mine was not in operation late in 1951, The Taylor-
Bursen Coal Company is presently engaped in reclaiming several
large plllars near the surface in the Blue Flanme mine on Lamont
(ine Mile) Creek.



1 2 3 4 5 3 7 8 9 10 12 13 )
1931 64,671 [.14,112]. A .13,03% 91,820
1932 57,965 | 16,346 a1 |- 11,780 86,502
1933 54,061 | 9,479 1.062 |- 10,373 74,975
1934 21,529 | 10,147 o 1,060 | 13,030 45,766
1935 9,601 54799 o 786 26 9 603 42,789
1936 12,362 74202} 899 1,298 | 21,576 43,337
193 5,255 16,477 224480 |- : 64730 50,942
193 18,513 74,164 | : 92,67
1940 26,434 94,030 |- 0,
1941 | 4,152 29,250 488 | 30 | 112,880
1942 10,617 30,620 3,981 ot S A 125,288
1943 15,699 30,375 62,255 | 2,254 110,583
1945 51,802 - 141 | 2,380 54,323
1946 37,877 - 1,012 38,889
19 22,580 :j24,230 3,049 49,859
1949 437 | 29,776 115,618 . 4,075 49,906
:ltggg 1,311 { 11,048 g' 25 4,400 16,784

lFigures from B.C, Department of Mines Annual Reports

Grand total -

2,025,461
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Purpose of the Investigation

It -has already been noted that production from the
Princeten coalfield has declined rapidly during the past 7 years.
Operators have baen plagued with two major sources of trouble, one
aconomic and the other geological.

The economic problem is chiefly one of obtaining year around
production, This depends largely upon the storing cuality of the
coal and the facilities for furnishing a clean product, If full pro-
duction 1s to be maintained through the summer monthe under present
market conditions it would. be eassential to store the coal until thm
winter market provided a demand, Past experience has Indicated that
most of the Princeton coal slakes when alternately wetted and dried,
and is subject to spontansous combustion. Beocause fairly elaborate
facilities may be required to store the coal without risk of fire
it seems obvious that imuediate consumption is the best answer.
Varied sugpestions, pointing generally to the desirability of
increased local industry or a regional power plant located at
Princeton, or both, have been made by people direoctly ooncernad with
the future of the area. They suggest alsc that even a limited sumper
production might carry the mines over without the excessive loases
experienced in the past, :

The geological problem involves several factors, chiefly:
(1) the intimate association of bentonite with the coal seams; (2)
the relatively weak strata enclosing the seams; (3) rapid lateral
variations within the seams; (4) structural configuration of the
geams; and (5) correlation of coal seams among more or Jless isolated
mining areas within the coalfield,

The first two of these factors are spparently common to
the entire area, and require control by improved mining techniques.
Bantonite becomes exceedingly troublescme when wet, so that well.
drained workings are essential, The low strength of the enclosing
strata necessitates larger supporting pillars, parbicularly along
the roadways. The difficulties engendered by the breaking and ¢rumb-
ling of the strata are multiplied by the increased quantity of water
brought into contact with the bentonite beds, In general, speedy
development and extraction under dry conditions seem to best minimize
these adverse conditions,

The renaining three factors control the selection of mineable
-areas, Knowledge cof the variation in the thickness and quality of
the seams, and of the structural features to be encountered, is
essential to.long-range planning for the layout of a mine and provides
& basim for computing the mineable reserves, The lack of such
information has.been a principal reason for the high incidense of
small, poorly planned, wmarginal operations in the past. Because
these factors can usually be evaluated by a detailed- stratigraphic
study, supported by an exploratory drilling program, a field investis
gation was wndertaken by the Geologieal Survey during the field
season of 1851,
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Field Work and Acknowledgments

The earliest record of coal in the Princeton area dates
back to 1860 when H, Bauerman made a reconnaissance survey of the
region bordering the Forty-ninth Parallel, At the confluence of
Simillemeen and Tulameen Rivers, Bauwerman (1885, p, 32B) noted the
Pregence of "earthy carbonacecus shale or jn@erfact coals containing
plant remains and maeses of retinite or amber", ' In all probability
- he had observed the weathered, exceptionally dirty, lGWer section of
the Princeton seam, which outcrops near this peint.

: In 1887, G. M, Dawson (1887-88), on a reconnaissance survey
through the aoathﬂrn interior of British Golumbla, brieily examined
parts of Tulameen and Similkemeen River Valleys in the vicinity of
Princeton, He noted the occurrence of several lignite seams and the
brilliantly ooloured ¢liffs that inspired the naming of Vermilion
Forks (former name of the town of Princeten).

- No further work was recorded until Camsell (1907) published
& report of studles made in 1906 on the Princeton coal basin and
surrounding metal mindng camps, mainly Copper Mountain, " In that
report the first large-scale map (1 inch to # mile) of the Princeton
coal basin was provided. Camscll outlined the arca widerlain by
coal-bearing rocks, and indicated lignite outerops, workings, and
bere-holes, His legend indicatus a.Palacozoic basement on which the
Tertiary coal=bearing sediments were laid., Tertiary volcanic rocks
are indicated ag overlying the cosl-bearing beds as well as the
Palaeozoie rocks,

- In 1939, Rice (1947) began gystumatic mapping of the
Princeton mapnaraa on a scale of 1 inch to 4 miles. 1In his report
he has compiled the available information concerning bore-holes and
mine-workings in the ‘Princeton coalficld up to 1944, Rice 4indicates
that the Nicola group, whlch forms the bascmont of the Princeton coal
basin, is.of Upper Triassic age., He also showed that soms Tertiary
lavas conformably underlie thc coal measures of the basin,

In 1951, the author began a detailed study of the sedimen—
tation and stratigraphy of the coal-bearing rocks of the Princeton
coalfleld. :

The British Columbia Department of Mincs provided oexcel-
lent office space, and thus contributed in no small way toward the
prograps of thisiwork. A large measure of gratitude is due Mr, E. R
Hughes, resident British Columbia Inspector of Mines, for his.
unceasing efforts to facllitate the writer's ficld work. His
intimate knowledge of the ccalfield was drawn on conbinuouslys
rateful acknowledgment is also given to Dr. H, il. A. Rice of the
Geological Survey for.many fruitful discussions, and to Messrs,
Keith Falrni, P. W, Gregory, Francis Glover, James Fairley,. Eimer
- Burr, Arthur Hilton, E, N. Freding, and many others who contributed
toward. the progress of the work. lessits. M. J. Copeland, S. E. Acres,
and D, W, Jolnson rendered willing and capable assistance in the
.fleldi
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Thﬂ Princeton coal basin occupies a broad shallow valley
that is largely coextensive with the surface distribution of the
relatively incompetent ‘coal=bearing strata. The major streams
occupy deep channels Several hundred feet below the general level of
the valley flogr., Remnants of gravel terraces are found bordering
the stream channels at intervals.up to an elevation of $,000 feet.
Low, rounded hills, covered only with grass, or sparaely wooded with
apruce and pine, characterize thé main valley floor.

The rapidly flowing Similkameen River enters the welley of
the Princeton coal basin at its southern extremity and flows northe
wmard to the tom of Princeton, where it is Joined from the west by
Tulameen Rivers At the confluence of the two rivers, the Similkameen
turns eastward, One ldle Creek is the principal drainage channel in
the northern part of the area; it enters the valley at its north-
western extremity apd flows diagnnally across it to Join the
Similkamﬂan about l%—milas Below Princetons

Procedure

. The procedure used in this investigation was sbnilar to
that followed by the author in past studies ﬁf this type. The .
genaral gequence may be outlined briefly as follows: o

(1) Preliminary surface mapping of the coalfield t& determine
general geologic ralationships, such as the degree of structural
complexity and type of sadimﬂntatlon.

(2) Preparation of columnar sections for selected parts of the
field to provide a basis for correlating seams from place to place,
These sections are assenbled from bore-hole data, sections measured
on the surface, and mine information,

(3) Preparation of a coal-facies map for each coal zone;
lithological and thickness data are illustrated graphically to
.provide a three~dimensional picture of the coal zone, These maps
generally bring out the ‘important trends relating to the nature of
the included coal seams. Mine entries, outlines of the workings,
and bore-holes are shovm, lhere suffielent data are available,
isopach contours are drawn to elucidate the thickness trends.

(4) Preparation of structure-contour maps: the selection of
the horizons to be contoured depends upon local conditions, Where
sufficisnt data are available, all coal-bearing zones are contoured;
where they are limited, as in the case of the Princeton coalfield,
only one conbour map need be prepared. Here the Princeton=Black
ocoal rone was ael-ctad as pregent Imowledge indicates that it Has
the beat areal continuity, and it is probably the most important
geam f'rom a rining standpeint. Over large areas where little ér no
- data dre’awmilable the structure is speculative, and the map is
intended only to provide a tentative basis for exploration,
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(5) Preparation of a surface geclogical map, generally
accompanied by several structurewsections; this map shows the
position of the coal seam outcrops, boreehcles, and mine entries,
along with usual geological informsation recorded on topogrephic
maps, Thus, 1t provides a master plan for the specialized sub-
surface mapg, DBecause a topographic base map on the required scale
is not awailable for the Ptinceten coalfield, the corresponding
geclogical map is not yet prepared, but a skeleton topographic map
w3 constructed from date acquired from various sources, inoluding
original surveys by the avthor, in order to provide a s\:lff:i.uiantly
agecurate base for tha subsurface maps,

GENERAIL GEOLOGY

Introduction

The discussion will be concernsd principally with the
Tertiary rocks of the Princeton coalfield, General deseriptions of
the pre-Tertiary rocks will be incorporated in a brief résumé of the
geologlcal history of the area, The following table of formations
designates the broad features of the sequence,

Table of Formationa

Period . Epoch .  Formation | Idthology

) i : " -
Tertiary |Miocene ? !° 'Upper Voleanic! | Dark brown, grey, vesicular

| 3 - and amygdaloidal basaltde
' lavas and breccias

: - Unconformity

.Oligocene 7 Allenby . | Buff-scloured, gramile-

i and pebble~conglomerate s
sandstone; massive to
fissile sholes; massive

- ¢lay, including bantonite;

‘ coal

|

'Lower Volcanic! | Brown, red, and grey,

i partly banded, in places

vesicular, basalt and

} andesite
i
Unconformity
Triassic ! Upper | Wicola group iainly woleanic rouksi
(madinty) | i Triassic ! (mainly) i
| (mainly) | :
i“- !
1

Sea Rice, 1947, p. 6, for details.
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Tertiary Rocks

Genoral Statement

The Interior Plateau region of southern British Columbia
1s dotted with discontimiocus, generally small, areas of Tertiary

‘rocks, Most of these are of voleanic origin, but in several places

the volcanic rocks are interbedded with thick sections of sedimentary
rocks, mainly of fluviatile and lacustrine origin. Considerable
difficulty attends any attempt to fix precisely the age of the various
oocurrences because the most prolific fossils are long-ranging species
of plants and insects. Thus, in most instances, the occurrences are
believed to be of Oligocene or early Niocene age (Rice, 1947,

Ppe 30-51), In Princeton map=area, the Tertiary rocks lie unconform-
ably on all older rocks,including the youngest intrusions (Upper
Cretaocecus and Tertiary), tims denoting a period of deep erosion
preceding deposition of Tertiary volcani¢ and sedimentary rocks in
that area, Rice hap assigned all Tertiary scdimentary and volcanie

‘rocks in the vieinity of Princeton to the Princeton groupy which

includes all the Tertiary rocks of Princeton ccaifield, For the
purpose of more detailed treatment these rocks have been divided into
three smaller rock uwnits, in ascending order, as follcws: 'lower
Voleoanic?!, Allenby, and 'Wpper Voleanie! formations,

Lower Voleanic! Formation

The oldest Tertiary rocks in the Princeton coalfield consist
of 4,500 feet or more of massive and banded lavas, These are best
exposed along the ridge that borders the southern part of the coal-
field on the west, The north fork of Findlay Creck has cut a narrow,
deep ravine through the ridge at a point opposite the Jackson and
Taylor-Burson mines, and offers the best exposure of these rocks.

~ The maximm thickness indicated above appears to persist
southerly for some distance beyond the coalfield, but toward the east
the volecanic rocks wedge out between the pre-Tertiary basement rocks
and the overlying Allenby formation.

The banded structures appeared to be concordant with the
top and bottom of the flows, and attitudes were determined on them.
On the north fork of Findlay Creek and on the ridge west of the Black
mine, the attitudes indicated conformity with the owerlying Allenby
formation,

No sedimentary beds were found within this group of lavas,
but their apparent conformity with the overlying beds of the Allenby
formation would suggest that they are only slightly older.

Allenby Formatiom

A formation consisting of fluvial and lacustrine sedi-~
mente and Intercalated eonl beds succeeds the 'Lower Voleanie!
rocks in the western part of the coalfisld, and overlaps the Pre-~
Tertiary basement rocks on the northwest, north, east, and southeast,
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These strata, which have a uaximum exposed thiclmess of 3,500 feet,
underlie most of the Princeton coalfield. The name 'Allenby
formation! is here proposed for these strata, which are well exposed
along the banks of Similkameen River near the village of Allenby,

The Allenby formation consists predominantly of massive,
orossbedded gramile~ and pebble-conglomerate, sandstone, and massive
and thinly bedded shale, with Intercalated beds of coal, carbonaceous
siltatone and shale, and bentonite, All size gradations between
conglomerate and siltatoneazre represented, but granule~oonglnmﬂrate

‘and coarse sandstone seem to predominate,. -

The cbnglumerate and sandstons of the formation are‘pre-

.vailingly arkosie, but locally contain much voleanic material. The

beds are extremely massive, and commonly give no evidence of bedding
exoept by the orientation of carbonacecus material and ocecasional
thin clay or silty partings. Where exposures are large, the coarse=
grained sedimentary bedp are almost invariably seen to be lenticular.
Rough counts made on the granule-conglomerate from several parts of
the formation imdicate a content of 60 to B0 per cent clastio
fragments and 20 to 40 per cent clay minerals, which form the matrix.
Angular to subrounded grains of feldspar comprise 20 to 30 per cent
of the rock, and angular to subrounded grains of quartz, some of
which aré strained, from 20 to 30 per cent. Fragments of granite
and granodidrite ccnstituta as much as 40 per cent, and various -
voleanic materials from 10 to 25 per cent., It is apparent that -
these materials were derived from a dominantly granitic terrain and
suffered little abrasion in passing from the source to the site of
deposition, The wide areas in which the Coast intrusions and younger
intrusive rocks arc exposed are the obvious scurces, The volcanic
content has undoubtedly besn provided by the nearby large areas of
the dominantly volcanic Nicola group and Cretacecus wvoleanle rocks

~thit now oocupy lesser areas,

The sandstone and conglomerate are generally friable.
NormallJ the grains are held together by a clayey paste, mostly
kaolinite, that forms the imtrix, but where the rock is in, or near,
contact with younger velcanie axtrualons, the grains have been
strongly bonded by silica deposited in the interstices of the rock.

The sandy shales and siltstones are commonly m3351ve,
lens-~like, and sparingly fossiliferous. Vhere fossils are found,
however, they are comuenly well preserved, The rock colours ére
doninantly brownish red and _rey. Thick beds of fissile shale
outcrop near the southorn extremity of the coalfield. They are
richly fossiliferous, but are so friable that it is difficult to
preserve specimens intact. Beds of iupure bentonite occur through-
out the formation; two such, both about 15 feet thick, may be of
nommereial value,

Coal, carbonacecus shale, bone, grey and reddish shale,

and thin beds of bentonite are comion associates. Thin, lensing

ooal beds are nearly everywhere in evidence, but thick beds of
comierceial coal are localized in zones near the middle of the
formetion, Four such zones have been recognized, and at least one
additional zone is indicated. These zones are discussed. in detail
1&.1}@1‘. .
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Except for the zoning of thick coal beds, the Allenby
formation does not display great differences in aspect from bottom
to tops The coarser pebble-conglomerate appears to be confined
to the strata below the lowest known important coal zone, but
finer pebble-conglouerate may be found throughout the formation,
Thus, no good basis for subdivision, other than the coal=bearing
zoned, is apperent.

Abundant evidence of bal-ing and burning of the strata of
the Allenby formation is availsble, particularly in the southern
half of the ¢oalfield, In places a coal seam, which 1s reduced
to ashes at the cuterop, is found to be in normal condition dt
some distance down-dip, Sediments of all types are found indurated
to an exireme degrec in many outcrops of strata that lie at widely
separated horizona within the Allenby formation. Other cuterops of
atrata at the same or other horizons within the formation are
unaffected,

It appears certain that the Allenby formation waas deformed,
truncated by erosion, and cover d over a wide area by lava flows
that most probably belonged to the 'Upper Volcanic! formation, Heat
generatad by these eruptions indurated and burned the underlying
sedinentary strata., Iater erosion reuoved most of the volcanic
rogks and some of the sedinentary beds, leaving a surfage patched
with burned and indurated areas of Allenby strata.

The age relationship of the Allenby formation has been
discussed by Rice (1047, pp. 50, 31}, who provisionally accepted
an Oligocene age, MNothing further can be added by the writer.

The fossils collected were alucst exclusively plant and insect
remains, and it seems doubtful that they will change the present
age determination which has been made on similar materials., 4
careful aearch failed to rewveal further mamel remains such as were
desoribed by Russell (1935).

Mpper Volcanie! Foruation

‘ Lying in a more o lessa contimious belt that extends
along the east side of the coalfield from about 2 miles northeast
of Princeton southward beyond the coalfield, 15 a ;roup of volcande
rocks that appear to lie with structural discordance on the Allenby
formation, and, farther east, on the pre~Tertiary rocks, Smaller,
disconnected areas are underlain by the same groups of rock at the
following localities: (1) at the northern extremity of the ooal-
field immediately east of Summers Creek; (2) on the western margin
of the northern half of %he coalfield about 1 mile north of China
(Asp) Creek; (3) astride Tulameen River about 2 miles upstream
from the tovm of Princetony and (4) two small areas on either side
of the Princeton-Merritt road about 1% miles north of Princeton,

Where this volcanic formation is exposed within and at the
edges of the coalfield, it is not more than 500 feet thick, but,
apparently, thickens southeastwardly toward Violfe Creek. it is
composad mainly of lavas, soie of which are banded, and voleanic
braccina,
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Structure

The regianal'structural setting of the Princeton coale
field is described by Rice {1947, pp. 52~54). He indicates two
major fold axes in the Triassic rocks that enclose the coalfield
(Map 8894),_ -4 curving synclinal axis extends. through 2 point
Lyding about 3 miYes east of Cop.er Mountain and along the eastern
margin of the southern part of the coalfield. An antiolinal axis,
with .a curvature similar to that of the synclinal axis, extends
-along the western margin of the coalfield. Thus the area of the
coalfield is situated on the eastward dlpping linb of thﬂ structure
indicated in the Tria351c rocks.

In tha‘aouthern half of the coalfield, the structure of
the Allenby fordaation is best illustrated by the accompanying
gtructural econtour map (Figure 1B) based on the Frinceton-Black
coalebearing zone, Broadly, it appears as a large basinelike :
structure into which project three large anticlinal noses disposed

.. at random about the periphery. Along the western margin of the

southern arsa the strata dip steeply eastward but flatten gradually
‘taward tne central part of the basin,

... A broad anticlinal nose trends about south 10 degrees east
BCIoss Tulamﬂen Mdver at a point about £ miles ursteeam from -
Princeton. The noss pitches south-southeast at 15 fo Ru degrees,
and loses its identity befuvre reaching Similkameen River, The -old
workings of the Pleasant Valley Company's mines are wrapped almost
completely around the structure, and tims present an accurate outline
of it near the outcrop of the Princeton seam. Toward the western
flank of the structure -several nommal Faults of slall displacement
were encountered, :

‘ Just south of Allenby, an asymmetric, gast={trending
anticlinal area is indicated in outerops along the banks of
Sinilkameen River. The cutcrops ohserved along the railway to the
eagt seen to indicate partial closure of the structure, but ite
eastward extension is vague. At the river the northern limb of the
structure dips as steeply as'67 degrees, whereas the southern limb
dips more pently, probably not exceeding 30 degrees. Because the
structure will be of considerable importance in. future exploitations
of the coal reserves in this area, the structure was considered
worthy of a name, and tha tEIMJ'Allenoy anticline! is proposed to
8atisly the need. '

: The third and probably the most poorly‘dafined anti~
clinal nose is locatad in the soutlwrestern corner of the area, A
gmall structure is indjcated in the workings of the Blue Flame mine,
and its axis appears to curve from nortlwest, in the mine area,

to more nearly north, with apparent broadening of the structure in

. this direection. As the Blue Flame seam is thought to lie some
distance stratigraphically below the Princeton-Black zone, the
highest contours on the latter lie north of the Blue Flame mine

., area and, therefors, the northwest-trending part of the structure
is riot ahuwn on the contour map. ‘

The interrerance of these anticlinal structures within
the main basin area has resulted in a rather peculiar configuration
that is strongly.xeminiscent of-a_dnwbbell.in plan. The long axis
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of the 'dumbbell! trends east., For the most part, the strata dip
gently toward the deepest part of the structure, but locally, as
in the northern flank of the Allenby anticline and in the Bromlay=-
Vale area at the west end of the 'dumbbell', the dips are as steep
aa 50 to 70 degrees,

In one place, a large well-defined drag-fold was obaerved,
At the intersection of the Hope~Princeton highway and the narrow
road leading into the southern end of the Dobey Meadows, a section
of finely bedded shales more than 20 feet thick is involved in a
sharp, alightly overturned drag-fold whose axis trends about nerth=-
weat., On the steep northeast flank, the shales are sharply
erenulated in a manner similar to that of small shear folds in
metamorphic rocks. 4 smaller, leas sharply folded, but otherwlae
similar structure was obeerved in similar recks in the west bank
of the Simllkameen at a point roughly east from the first locality.
It i3 probable that these structures are more common than appsrant.
They. are_known only in the aofter, incompetent beds, and In places
may be found to inwvolve coal aeams, A4s they appear to be of limited
extent they would not seriocusly hamper mining operations unless a
succasaion of such structures were encountered,

- The structure of the northern half of the coalfield
(See Figure 2D) is poorly defined by the few outcrops that appear
through the thick cover of sand and gravel. In its central and
weatern parts, the strata dip gently eastward. In the region of
the United Empire and Red Triangle mines, at the eastern margin of
the area, they dip eastward at angles up to 40 degrees, North of
the mine area, between Deer Valley and the Princeton-Belfort road,
a shallow north trending syncline breaks the apparent regulevity
of the structure, There is no indication of its extent except that
it does not reach the mine area to the south. On the other hand,
the atrata dipping gently eastward in the Belfort area could
reprosent the west flank of the structure if it extends that far
north,.

In the Summers Creelk area (§EE Figure 2D) it 4is of
particular interest to note that where the Allenby formation was
prospected for coal, the strata atrike directly into a narrow area
of pre-Tertiary (Nicola group) rocks exposed at similar elevations,
South of the area of pre-Tertiary rocks, which is not more than
1,000 feet across, the atrata also strike directly into it in eon-
fnrmity with the strata on the north side. No faulting is evident,
and it appears that the Tertiary sediments were here deposited
around a small ridge on the floor of the Tertlary valley.
Examination of the maps reveals several less well defined ooccur-
rences where the strata strike directly into pre-Tertiary rocka.
Where no faulting has oceurred, these relations indicate the
irregularity of the surface upon which the sedimentary rocks were
deposaited.

Geologlcal Hiatogx

The pre-Tertiary history of the aite of the Frinceton
coalfield is summarized largely from the works of Rice (1947) and
Eardley (1951),



. Rice (1947, p. 55) believes that marine comditdons pere.
sisted through at least part of Carboniferous timey and that .. . .
similar conditions of deposition existed in Upper Triamssic kdmes - . °
The intervening period has not been recognized in the wock record. - .
The marine sedimentary streta are intercalated with volcanic rocks,
which are preponderant in the Wpper Triassic, Nicola group,

. . Sedimértary rocks of definite Jurassic age are not known: -.
in the viainity of the Princeton coalfield, but widespread intrusive- .
rocks of that age mark a period of intense igneous activity. At.this.
Vg the Princeton area was, situated near the western edge of'a belt
of deformation,. termed by Eardley (1551, Plate 13) the "Nevadan
Orogenic Belt",: Eardley indicates that a basin of Jurassic
deposition existed jmmediately west of this belt.

~ Fardley (1851, Plate:15) indicates that:a similar relation .
held through Lower {retacecus time with only a-small eastward shift .-
of the western edge of the orogenic belt. This seems to.agree with.
Rice's deductions (1947, p, 55) concerning the Dewdney Creek growp - ..
(earliest Lower Gretaoeous), which he indicates was laid down at the-
edge of & shallow marine basin. Evidence of nearby vulcanism is
attested by the great accumulation of voleanic fragmental material
within the Dewdney Creek group, e

. -late Lower Cretaceous sedimentation is represented by theé .
great thickness of the non~marine Pasayten group, which also includes.
large quantities of voleanic materisl. The Pasayten group lies . .
unconformably on the Coast intrusions (Juressic) and thereby records..
extensive erosiaon, whigh must have preceded early Cretaceocus time in
order to unroof, the granitic rocks, which presumably were emplaced.at
congiderable depth, e : ,

The Pasayten sedimentary rocks are exposed in a north-
northwest trending belt lying southwest of the site of the Princeton
coalfield, 1In a belt paralleling that of the Pasayten strata and e
lying across the site of the Princeton coalfield is a thick sequence
of deminantly voleanic rocks that includes the late.lower Cretaceous
Spence Bridge and Kingsvale groups (Rice, 1947, iap.888A), Both.. .
groups. appear to be closely related in age to the Pasayten group and |
are probably in part-contemporaneous, Thus, voleanic activity is.
indicated across the site of the Princeton coglfield in early == .
Cretacgous time while nonemarine sedimentation.persisted to the e
southwest, o o o . .

There is no record of Upper Cretaceous sedipentation, but, .
intrusive actiivivy is marked by, the Otter and Lightning Creek -, .. -
intrusjons, which appear tq be concentrated. along the same trend as..
the early Cretaceous volcanic belt, thus. suggesting a ppssible . . .
relationship, IR P ‘ o Co ‘

Ea.rd.jley (1951, Plate 16) indicates that the "Nevadan
Orogenic Belt" was subject to epeirogenic uplift during late Upper
Cretaceous times, and that a reglon, including the site of the
Princeton coalfield, was subject to erosion widile a narrow basin of
deposition persisted in the area lying along the prmesent site of
tha Strait of geqxgia_on the Pacific Coasta S
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Thus, it appears that, following Lower Cretaceous time, no
sedimenta were deposited in the repgion of the Princeton cocalfield
until the deposition of the Allenby formation in about Qligocene
time, During the long erosion interval, more or less contlimous
uplift prometed the formation of wide, deep valleys, FPresent know-
ledge of the Tertiary sediments is such that the individual areas
vannot be linked in'a reconstruction of the valley system, The
occurrence of thick lava flows conformably bensath the Allenby
formation suggests a cause and effect relationship. It seems highly
probable that alluviation was initiated through damming of the valley
by the lava flows, However, this process seems inadequate to account
for aliost 4,000 feet of sediment, and it is probable that later
regional subsidence brought about the backfilling of the valley
gystem, ‘

As the valley bottom was aggreded, a wide flood plain was
formed and over 1ts broad flat surface the main river chamnel
meandered among swarps, lakes, and levees, A lwruriant plant growbh
supplied vast cuantities of vegetable debris, which accuwmlated in
the boga and lakes; sowe was piled up by the stream in irrepular
masses and pgreat quantities were washed away to the lower reaches of
the river, ‘/jhere the accumulations of vegetable material were pro-
tected from oxidation Ly a water cover and, finally, were buried
safely out of reach of the erosive power of the shifting stream
chammel they form our present coal deposits. The size, shape, and
distribution of the c¢oal beds depend entirely on the characteristics
of the enviromment of their depesition. In this instance they may
be expected to be irregular, lensing, in places extremely thick, and
oommonly without great sreal extent. Detailed exploration 4o outline
workable deposits must proceed with due recognition of the inherent
irregularities that accompany this type of deposit.

The flat=lying 'Upper Volcanic! formation of Oligocene or
early Hlocene agelics unconformably on the folded strata of the
Allenby forration, thus recording a period of deforuation and
extrusive actlvity, Most of these volcanic rocks have since been
eroded, leaving patches scattered over the area of the coal basin,

COAL DEPOSITS

Introduction

The coal beds of the Princeton coalfield occur entirely
in the Allenby formation, The coal ranges in rank from lignite to
sub-bitumincus "AY (A.S.T.M. classification). When freshly exposed
it is black, and breaks with a rectangular, blocky and subconchoidal
fracture, lhen exposed to the alr, the coal slacks readily because
of its high moisture content, which ranges up to 20 per cent. The
agh content of the minesble oozl ranges from as low as 4 per cent
upward to the allowable 1limit under the particular mining conditions,
The sulphur content is cnerally low, the ferr available analyses
showing leas than 1 per cent,.
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Qutcrops of coal beds of varying thickness and quality are
widely distributed over the area of the coalfield, but workable
coals have been found only in the southern half of that area, For
practical plrposes the PrincetoneCoalmont road affords a convenient
line-aleng which to separate the productive southeérn area from the
non-produttive northern part;of the coalfield, It is also a cone
venient boundary-line between the areas covered by the large-scale
mps, and’dccords with earlier ‘divisions (Hughes, 1947), o

The stratigraphic position of the rocks in the northern
area, relative to-those of the south, is not clearly understood
because of the lack of sufficlent outcrops on which to conatruct
anything but short sections, separated by wide intervals where no
atructural informétion is availlable. The sections cbserved gave
little indicatlion that workable coal seams exist in the north. The
southern ares provides much more information concerning the structure
and sedimentation of thestrata known to include several coal=
bearing zones in which mineable coal has been found, The study waa.
directed primarily toward assembling and interpreting the information
rrovided by surface outerops, bore«holes, mine workings, etc., in
order to lay a basis for further exploratory and devalopment work in
this more promising area.

| ./~ Before presenting the facte and interpretations relating
to the individual coal-bearing =zones, it will be necessary to acquaint
the reader with the more important limitations placed on this study.
As described in the introductory pages, each coal=bearing sone is
selected for separate treatment on individual maps., In this regard
it is important to remember that the inclusion of each coal section
is deperddent on the validity of the corré¢lations, which, in this
coalfield, are ¢ommonly madé over long distances, Vithin the coal
Zones in the Princeton eoalfield, paucity of information and a high
degree of variability in the coal beds allow only the broadest
interpretations. Indeed, although it seemed possible to correlate
coal=-bearing zones from place to place, in no case can any one seam
within a zone be definitely correlated over a large area unless
actually conmected by mine workingse ' |

© Tt i1s apparent that thick, workable coals, tliough highly
variable, do exist within definable coal-bearing zones, and that
these zones could be explered by shallow borewholes and erosscuts,
in conjunction with the mining of any one coal bed within the zone.
If such exploration were done during development work, a sufficiently
larpe reserve might be outlined in advance to peril continuous
operation when the particular coal bed bein: mined became non-
commereisl, o s

.7 Aotual mining and exploratory work.have been confined
lergely to the northern end of the southern coal aréa, with the
exception of one mine, which is located on lamont (Nine Mile) Creek
at the. southern extremity, The latter cperation was confined o
a zone whose stratigraphic position, relative to the.coal-bearing .’
zones mined at the northern end of the southern area, is uncertain,
Severul'poorly'exposed coal -zones were located on Similkameen =
River at the southeastern extremity of the southern ares and also
farther domstream in the vicinity of Allenby, which occupies an
east-central position in the area, "“here the structure could be
determined approximately, a vague correlation was suggested by the
stratigrephic spacing of ‘these-coal~bearing zones, and it appears
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that these zones may be contimious for long distances and that
some may persist over the entire scuthern area, It is certain,

~ however, that a relisble correlation camnot be made over large

areas of the cocalfleld on the basis of presently available infor—
mation and, If the economic possibilities of the field are to be
adequately determined, a program of core~drilling will be eaaﬂntiall_.
| A suggested drilling program 1s outlined on the accom
panylng maps. The hore-hole locations have been controlled by the

‘necessity for well distributed information on a given coal zone,

and each of the holes is designed to cut a stratigraphic section

sufficiently long to verify the sorrelation at each point,

Southern Area

Correlation of Coal Zonesg:

In the vicinity of the town of Princeton it was possible
to construct a reliable columnar section relating the various coal
gones (See Figure l¢), Four zones, each comtaining coal seams of
worlable quality, lile within a stratigraphic interval of about
1,700 feet. The lmown commercial seams vithin these zones are,
from the lowermost up, the Princeton, Fleasant Valley (or Princeton
No. 2), Gem, and an unnamed seam intersected in Blalkemorels bore=
hole No. 2, ' ‘

: In the Bromley Vale area, lying about 5 miles west~
gouthwest of Princeton, a second colummar section was constructed
relating the four coal wones that were mined or prospected in that
area (See Figure lc), The known seams within these zones are, in
order UpWards, the Black, Jackson, Bromley Vale, and Golden Glow
{or Bromley Vale No, 2),.

The oozl zones thus defined in the vicinity of the town
of Princeton ecould not be traced arcund the syncline separating the
town area from the Bromley Vale area because of the lack of struc-
tural data. However, an acceptable correlation is indicated from
& comparison of the colummar sections as illustrated on Figure 1c.

It is notable that the stratigraphic intervals between the
coal zones in the town area closely match the intervals in the -
Bromley Vale area, In view of the type of control probably exerted

'on the sedimentation in the Princeton coalfield-=backfilling of a

Tertiary walley without significant differential subsidence within
the ares of deposition==parallelism is to be expected, and will
form the basis for further correlations as more information ia
acquired,

When considered individually, the coal zones of one area
bear little detailed rosoublance to their equivalents in another.
However, some general resemblances are notable. For example, in
the town area, the coal zone containing the Princeton seam is much
the thickest and in the Bromley Vele area the coal zone containing
the Black seam bears this same relation to the others to an even

1Tha difficulty, or impossibility, of recognizing lithow
logical horizons in the Allenby formation, except through the
correlation of coal seams, is a feature that should constantly be
borne in mind in any drilling program,-=- Ed.
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greater degree. The coal zone containing the Jackson and Fleasant
Valley seams is indicated as containing more coal in the Bromley
Vale area than in the town area, but this may be more apparent than
real because this zone has not been adequately explored in the
latter area, The coal zone containing the Gem and Bromley Vale
geams appears to be relatively restricted in coal content in both

areas, and the same is true for the coal gone containing the Golden

Glow seam arnd its equivalent or near~equivalent in the town area,

In the following detailed discussion of the various coal
zones each will be named after the important seams that it containaj
for example, the zone containing the Princeton and Black seams will
be referred to as the Princeton-Black coal zone. When knowledge of
the coalfield is such that correlations are definite, a less cumber-
Some nomenclature may then be introduced, but for the present it ia
desirable to use the more descriptive terms.

Prindetontlack Coal Zona

Descriptions The coal-facies map that accompanies this
raport (Figure EE} Tllustrates all the recorded information
relating to areas worked, seam measurements, etc. It is apparent
that the seams worked are only parts of a thick coal zone that has
been extensively exposed at only two points, namely, at the ;
Princeton No, 1 Colliery and in the Granby Company strip-mine, A
degeription of the strata ecut in the Cross-measures tunnel driven at
the Pleasant Valley No, 4 mine to intersect the coal zone from above
was not available, However, it seems that no great amcunt of coal
was found above the seam that was worked,

. Thﬂ writer was informed orally, and by qualitative dese
¢riptions in the mine rcports, that in all the mines exploiting thﬂ
Princeton seam in the town area a thick section of dixty ceoal lay
below the mineable part. It would appear, then, that the mineable
part occupies a comparable position within the ccal zone from the
Princeton No. 1 mine westward to the Pleasant Valley Nes. R mine,
and 1s probably more or less equivalent over that arem. In places
where thinning is indicated in the illustrated sections, as in the
Pleasant Valley No. 4 mine and the Tulameen No., 3 mine, it is not
knewn whether this is due to actual thinning or to selection of a
gultable part of the seam for mining. It is doubtful, too, whether
any partings or set of partings can be traced far, and, in the
absence of more complete descriptions of the coal #one, nothing
further can he added in so far as detailed correlation is concerned.

The most complete section of the coal zone is exposed
in the Granby strip-mine, where several thick seams of varying
degrees of purity are contained within a section measuring about
120 feet thick. The coal zone there is obviously much thicker
than that observed in the town area, and there is no indication as
to, what part of it might be equivalent to the smaller section noted
in the latter area. No recognizable exposures of the coal zone
ocour south of those described. Although it seems possible’ that
the Blue Flame mine .on Lamont Creek may be operating in this coal
zone, the available data are best interpreted as indicatdng that
the Blue Flame coal occupies a position several hundred feet
stratipgrephically-below the Princetan-Rlock coal zZone.
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Bore-holes drilled in the southern area have given little
information reparding the coal zone, Only three holes, all at
shallow depth %See Figures 1B, 24) have encountered any part of the
coal zone, and these were not located an as to furnish added infor-
mation regarding its lateral extension.

A structure-contour map was prepared for the Princeton-
Black coal zone (See Figure 1B). Centours are drawn on the .
pavement of the mined part of the zcne in the town area and, in
the Bramley-Vale area, the pavement cf the seam second frem the top
of the section (8 feet 6 inches thick) was used, The vertical
interval is 100 feet, and the relative preeizion of the contours in
various places is indicated by the type of line,

The structure is readily visualized frcm the contours, and
the important features related to mining will need little descrip-
tion, It is notable that no faults of large displacement are
apparent, and over wide areas the dip of the strata is sufficlently
low to present no great difficulty in mining., The most significant
structure, from the standpoint of prospecting in the regicn south
of the town area, is the Allenby anticline, which brings the
Princeton-Black coal zone close to the surface aleng its crest.
Provided that mineable coal were found in this area, the gently
dipping southern limb of the anticline would furnish a suitable -
structure for mining. The position of the outerop of the zone
along the southern extremity of the coalfield is uncertain, as the
atructure in this region 1s highly speculative.

Summary and Recommendations. That the Princeton-Black
coal zone contains & large proportion of coal is shown by the
Granby strip-mine section and the section measured at the Princeton
No. 1 mine. The coul seams within the zone appear to form broad,
discontinuous lenses, and, consequently, the zone should be gystema-
tically explored within the area being mined in order to locata the
highast quality coal.

It seems assured that the Princeton-Black coal zone 1a
continuous across the northern margin of the area; farther south,
it may underlie an area of more than 25 square miles. However,
as the coal zone is not definitely recognizable in ocuterop any-
where in the latter direction, and ir orcder that systematically
gpacad data may be obtained, a series of six bore-holes has been
pruposed, These bore-holes will provide the necessary data on the
structure and continuity of the coal zone and thus lay the frame-
wors for the more detailed investigation required for selection
of actual mine locations. The locaticns of the propcsed bore-holes
are 1llustrated on the coal-facies map (Figure 24) and on the
structural contour map (Figure 1B). A summary of the pertinent
data relating to each proposed bore-hole is given near the end of
this report. '
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Pleasant Valley=Jackson Coal Zone

Description. The cosl-facies map for this coal zone
{(#igure 2B) wILl serve to illustrate the available information
that 1s considered reliable in so far as the actual coal content
of the zone is concerned.

In the tewn of Princeton area, a thin coal seam was mined
at the Pleasant Valley No, 1 mine, The seam is described in a mine
inspectorts report as "a fairly thick seam of coal and the lower
section is intersected with several bands of shale, fireclay, and
bone, with the result that the operations are confined to the upper
sectlon, which avera.es from 3 to 4% feet in thickness of good
clean domestic coal overlaid by a fairly good shale roof" (B.C., Dept.
of Mines, Ann, Rept., 1930, p. A406)., It appears, therefore, that
the seam mined there is part of a much thicker coal zone. Nowhere
in the town area is there a wide expesure of the coal zone, bub
components of it are probably represented in sectlons of interbedded
thin coal seams and shale at: (1) the railway cut 350 feet south-
west of a railway bridge crossing Tulameen River just west of the
tunnel under the main highway south of the town; (R) the east bank
of Tulameen River B0O feet north of the same railway bridge; and
(3) the east bank of Similkameen River opposite the swimming pool
at the southeastern extremity of the towm., The sections at these
points are illustrated on an enclosed map (See Figure 2D) showing
the various sections that could not be closely correlated or that
balong to an unimportant coal zone, The above locations are
indicated by localities 20, 21, and 18 in the same order.

In the Bromley Vale area, morc complete details of the
coal zZone are available. Two mines, the Jackson and the Taylor-
Burson, have operated seams within this coal zone, and by tunnele=
1ling and exploratory crosscutting have exposed a large sectdon of

“the coal zone, Although these mines are less than 2,000 feet

apart, it could not be ascertained whether they had mined from the
same ccal bad, but if so several feet of coal lying about 7 feet
below the Taylor-Burson seam must be correlated with a barren
section below the Jackson seam. A more acceptable interpretation
might be to correlate the Jackson seam with thc coal bed Lying
below the Taylor-Burson seam, for it is notable that above the
Taylor-Burson seam there is a section of interbedded coal and shale
at least 45 feet thick., The lowest scam observed in this coal
zone wag in the tunnel of the Jackson mine, where about 2% feet
of clean coal, interbedded with dirty ccal and shale, lies ebout
45 feet stratigraphically below the pavement of the Jackson aeam.

The Pleasant V.lley-dackson ceal zone lies near the
surface or is actually truncated hy erosion where Sinillamesn
River crosses the axis of the Allenby anticline (See Figures 1B,
1C). Several scections of coal~bearing stratua were observed on
both limbs of the structure, but their stratigraphic positions
could not be accurately determined, It appears probable that the
lower sections of interbedded shale and thin coal seams may be
correlated with the upper part of this coal zone. South of the
Allenby anticline, the coal zone was nowhere recognizable. ‘here
its position lad been egtimated from structural data there were no
erposures to either verify or disprove the projection, and ne
bore-holes are known 4o have intarescted -the ooal zone,
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Bacause the data do not warrant the construction of a
structure-contour map of the coal zone, reference is made to the
map (Figure 1B) of the underlying Princeton-Black coal gone, The
gtratigraphic interval between these zones is about 450 feet, and ¢
the interval betwsen individual cosl seams in them will vary,
depending on which seams within the coal zonea are being compared,
The elevation of the Pleasant Valley~Jackson coal zone at a given
location may be easily calculated from the stratigraphic interval
and the dip of the strata at that locality. The structural charactare
istice considered for the Princeton=Black coal zone are generally
applicable to this coal zone,

Summary and Recommendations. The Pleasant ValleywJackson
coal zene 1s best represented in the Bromley Vale area, where it
contains two or possibly three seams of workable thickness within a
total observed stratigraphic interval of about 100 feet, In the
vicinity of Princeton only one seam of workable thickness is lmown,
but there are no records to indicate that the coal zone has been
adequately explored; as in the case of the Princeton=Black coml zone
it may well be contimous under a wide area stretching southward, bu
no information in that direction bears directly on the content and
qQuality of the coal within the coal zone. The bore-holes proposed
to test the Princeton=-Black coal zone, with the possible exception
of proposed bore-hole C, are designed also to intersect the Pleasant
Valley~Jackson coal zone. Bore-hole C, boeause of its position near
the crest of the Allenby anticline,could miss the codl zone, which
may have been eroded from the crest of the structure,

GemwBromley Vale Coal Zone

: Description. The coal-facies map (Figure 2¢8) illustrates
the data oBEEe& Trom measurements on seams within the coal. TONC,

- In the vicinity of Princeton, a thin seam of coal was
worked %0 a limjited extent in the Gem mine, which operated during
1921, 1922, and 1929, The writer had the workings drained dupding
the field season in order to procure the measurement of the coal
geam shown on the coal-facies map, Blakemors!s bore-hole No, £
(No. 6 on figures) intersected a thick seam between depths of 665
feet 8 inches and 676 feet 3 inches, As recorded, the seam consists
of 9 feet B inches of coal split by a S+insh hand of shale at § feet
11 Incheg above the pavement of the seam. An analysis of the coal
was not made, so there are no data on the quality of the ccal found
in the bore-hole, Because this seam is directly on the line of
projection of the Gem seam it is considered to 1ie within the same
coal zone and may be continuous with the Gem seam itselfs in view
of the irregularity characteristic of 3ll the seams, a definite
correlation is wmwarranted,

In the Bromley Vale area, the Granby Company!s Nos, 1 mine
axploited a section of the coal zone. Their workings exposed a
ccal-bearing section about 16 feet thick, of which only the lower
6 feet proved suitable for mining (See Figure 2C), Former officials
of the mine stated that the coal deleriorated and became too dirty
to mine at the northern extremity of the workings, Sharp!s bore-
hole (No, 11 bore=hole on Figures 1B and 2C) intersected the zone
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4% a depth of 5§36 feet, and passed through a succesasion of seams to
630 feet, The record is too generalized to be of value in determin=
ing the actual nature of the seams, and the thicknesses of strata
intervening between the seams are not recorded, However, a sone of
coal~bearing strata about 85 feet thick is indicated. South of these
areaa, the cos.l zone was not i.dent.:x.fied at the surface, o

'I'he mtmeture of the Gem-Bromley Vale coal zone can be
interpreted from the structural contour map for the Princeton=Black
ctal zone (Figure 1B), used in conjunction with the stratigraphioc
interval between the coal zones, which averages about 1,200 feet,

. Summary and Recommendations. In the town of Princeton and
Braomley Vele areas, the Gem-Bromley Vale coal zone.contains seams of
workable thickness and quality, but they cannot be correlated
individually across the intervering area. The maximum known thick=
ness of coal was intersected by Sharp's bore-hole on Bramley Creel,.
which recorded about 25 feet of coal in a stratigraphic interval of °
about 85 feet, Considerably less coal is kmown within the coal zone
in the town area, Iack of information leaves open the possibility
that the cosl zone is con’bmuous over the large area to the south,

As indicated on Figure 2G, proposed bore-holes A, B. D,
and F are designed to intersect the Gem-Bromley Vale coal Zone in
conjunction with exploration for the two umderlying coal zoness

lolden Glcm" Coal Zone

Description. A coal~faciles map was not constructed for
this coal zone because the available information did not warrant it.

Mining in this coal zone was confined to the Bramley Vale
area where the Granby Company'!s No. 2 mine (See Figure 2D, locality
M5 ) developed it for a short distance. A Seam was en‘bered from the
south bank of Bromley Creek at a point about 850 feet downstream from
the tunnel mouth of the Granby No. 1 mine. About 800 feet northeast
of the mouth of the No, 2 mine, a short prospéct slope, called the
Golden Glow mine, was driven westward to intersect the same seam
from above, but Tittle development was done on the seam, which
apparently proved too dirty to expleit. Thess appear to be the only
attempts to work the seam. The section of the seam, as recorded on " -
the Granby” No. 2 mine plan, is'as follows: '

i Feet | Inches

Coal & %7 & s a2 amaas QO#!‘.‘II 2
Bentonite sevecenus

pO&l L IR BN I N N W

g

Shale suv.sssssssss 3%
Coal vernvencnnas Vi
Sha.le .oooonn--l-li 2
le v dwdreirrnirddany 1 10

~J

Total thiclmeas of coal ...’ 5
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Sharp'!s bore=hole (bore-hole No. 1l on Figure 1B),
located about 150 feet downstream from the mouth of the Granby .
No. 2 mine, cut this seam, and the record indicates that three thin
seams underlie it within an intervel of about 18 feet, Thus, an
ageregate thickness of asbout 10 feet of coal is contained with a
total stratigraphic interval of about 24 feet.

| In the town of Princeton area, the record of the Blakemore
Noa R bore-hale (No. & on Figure 1B) indicates that 7 feet 6 inches
of coal was intersected at a depth of about 225 feet. No coal is
indicated either above or below this seam within a distanoe that
would warrant including it in a zone with the latter seam, It
would appear from the record that a rather thick éoal seam, un-
interrupted by shale or bentonite beds, occurs here., Because, in
some instances, these bore-hole records appear to have been greatly
generalized, it would be well to retest this cocurrence, The seam
appears to be the only one that can be correlated with the Golden
Glow seam of the Bromley Vale area., As the seam has not been named
in the town area, the zone is termed the Golden Glow coal zone.

In ascertaining the approximate structure of the coal zone,
the siructural contour map for the Princeton-Black coal zone (Figure
1B) should be consulted, The stratigraphic interval separating the
zones averages 1,630 feet,

Sumary and Recommendations. Little information ia
available on the continuity of the Golden Glow coal zone, and further
evaluation of its coal content must await more data. Proposed
bore~holesg A and B are designed to intersect the coal zone, and
posaibly D and F will cut it at shallow depths. The structure in
the vicinity of the locations for D and F, and the surface eleva=
tions, are known only approxinately, so it camnnot be certain whether
or not these bore-holes will cut the coal zone,

Qther Coal Occurrences

Several cosl occurrences other than those previously
mentioned were examined, but, because of uncertain structure anmi
limited sections, their stratigraphic positions could not be de-

" tarmined. MNost of these ocourrences are illustrated on the map

of miscellansous coal«bearing seetions (Figure 2D), Because some
of these may represent components of the important kmown coal
zones or components of unknown coal zones that may contain coal

of commercial value, those that appear most significant will be
discussed, Dven those containing small seams of coal may, however,
be of some imporbtance in correlating sections obtained frem future
drilling, Fach occurrence will be discussed by locality whose
rumber corresponds to that shown on Figure 2D.

Locality M 14, Blue Flame Mine. Here a coal=bearing
zone 314 faét thick is exposed. Wining was confined to about Bk
feet of this section, slightly belew the middle of the coal sone,
An apalysis of the coal is not available, but it has been described
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by many as the best coal in the Princeton coalfield, It 1s belleved
that the dirty part of the mined section of the seam may be dis-
contimious, but the area available for examination was limited,

The measurements above and below the mined part of the seam were
gubmitied by Mr. James Fairley wheo is conducting the reclamation

of formerly abandored pillars for the Taylor-Burson Goal Campany.
During October and November 1851, he obtained the information for
the writer from roof cavings and small faults, which brought a

more complete section into view,

s The old workinga of the Blua Flame mine are wrapped around
- the northwesterly plunging nosc of a gontle anticline, Surface
prospecting with a bulldozer was succcssful in tracing the outerop
eagstward beyond the workings to the Hope-Princeton highway. Forther
projection of the outerop appears to link the seam with a coal~
bearing section noted at locality 1. Only thin seans are now exposed,
. but prospectors claim that much thicker coal seams were expoged Iin
- the bed of the river near this latter locality.

S The stratigraphic poaition of the Blue Flame scam is .

uneartain, If the scuthward projection of the Princeton-Black ¢oal

zone 1s approximately correct, the Blue Flame seam lies at least

1,000 fest below that zone, At locality 2, a section of weathered

dirty coal is exposed. It is possible that this may représent.a

© component of the Princeton-Black coal zone, and, if so, the contours
as shown would have to be adjusted downward (See Figure 1B), However,

the basis of correlation is much too axtnnded-f- allow any definite
conclusion, , e ‘

Localities 7, P2, 11, and 12, Allenby Anticline Area. A

geries of coalabearing sections is exposed around the westerly

“plunging nose of the Allanby antieline, At locality P2, Elmer Burr

‘prospected & conl scam’on the west bank of Similkameen RlVer aouthwest
- of Allenby. The seam proved too dirty to be mineable, but 1s signifi-
cant in so far as ii may constitube a component of a larger coal zone,
pogsibly one of those already identified, On structural evidence
alone, the seam found at locality PR appears to corrclate with the
thickest seam exposed at locality 12 and with the seam exposed at
locality 7. This ssam lles about 600 feet above the Princeton-Black
coal gone as contoured. Thus, it coineides closest with the Pleasant
Valley-Jackson zmone, and, if the contours arc approximately correct,
wowld lie near the upper part of the 1atter coal zonc. :

: Localities P% and 134 The coal~bearing sections at these
localitiﬂa are either identical or closely raelated, . At locality P3
the cocal was prospected by a short adit, but the ceal was much. too
thin and dirty to be mined., The 3zcams repraaontcd at these localities

.. are significant in so far as they are stratigraphically the highcat
.ukncwn occurrences of coal in thn southorn area.

Northern Area

General Statement

Most of the northern area of the Princeton coalfisld is
covercd with a thick mantle of sand.and gravel, and exposures of
the Allenby—coal~beaying formation are svrictly liamited., Coal 1s
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known to occur in five localities: (1) China (Asp) Creek; (2)
Ashington mine; (2) Summers Creek; (4) Deer Valley; and {5) United
Empire and Red Triangles mines on One Mile (Allison, Hunter) Creek,
The latter three occurrences could not be related to the first two,
but the stratigraphic positions of the first two can be readily
related on a structural basis to the strata of the southern area,

. A series of specilalized maps was ummwarranted in view of
the restricted data. One map (Figure 2D) is presented showing the
area underlain by the Allenby formaticn, the location and attitude
of outorcps, the minea and prospects, and the detaila of the coal-
bearing sectiona, The coal occurrencea will be discussed individually,

" China (Asp) Creek

A coal=bearing section, about 16 feet thick, is exposed
in the south bank of the creek about 1,200 feet upstream from the
Princeton=Coalmont road. The section contains about 6 feet of
dirty ocoal concentrated near the base (See Figure &Dylocality P6}.
A short adit, now completely caved, was driven into the outerop
many years ago, vut no information on it has been preserved. Ag
calculated from a structure~section along the creek, this coal
occurrence lies about 350 feet etratigraphically below the Princeton
- seam, and is probably correlative with the coal=-bearing section
"..encounterad near the bottom of bore-hole Mo, L. The log of the
latter bore=hole notes that 4 feet of clean coal ig contained in a
coaly section totalling B feet. It does not say how this 4 feet of
coal was distributed in the sectiom, so its value remains deubtfuls

Asghington Mine

A lovel adit was driven nortlward into the hill immediately
northwest of the bridge crossing Tulameen River at Princeton {See
Figure 2D, locality M 16). At 280 feet, the adit cut & feet
dirty coal dipping L5%:south. . (B.C, Dept, of Mines, Ann. Rept.
1929, p, 477). The adit was continued across the strata for 700
-feet, and at this point a bore-hole was driven down 300 feet (B.C.
Dept. of lines, Ann, Rept. 1930, p, 400)., These operationa would
have explored a total stratigraphic section of about 468 feet, of
which 397 feet is below the Bafoot bed of dirty coal. Froma
prejection of the structure, this 6-foot seam, known generally as
the Ashington seam, correlates best with the section of dirty coal
encountered in bore-hole No, 1 at 102 feet 3 inches, The bare-hole
driven from the end of the adit in the Ashington mine should have
cut the dirty seam exposed on China Cresk but, as a log of the hole
was not preaserved, it provides ne inforaation regarding that seam,

Tt may be concluded, however, that workable coal does not occur in
thig locallty within the section tested, The only plan of the mine
available to the writer shows a level driven about 450 feet weste
ward in the Ashington seam, and it is reported by Hughes (1947,

Pe 672) that a very small %onnage of poor quality coal was extracted.
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Summers GCreek

. Three adits were driven in the east bank of Summers Creek
about 1% miles upstream from its mouth (See Figure 2D, locality
P 9)., The work was done by LE.N. Freding and associates from
Princeton some 20 years agos Coal is not exposed at the surface,
and optimistic reports concerning the cosl intersected by the
varicus adite Jed the writer to dewater the main adit for inspection.
Three sections of coal-bearing strata were found. In each the
intimate. association of coal with coarse, crossbedded sandatone, and
the obvious irregularity of the coal indicate that the vegetable
material that formed the c¢oal was deposited in stream chamnelss
Although it is entirely possible that lenses or pockets of coal of
workable size may be found, the jrregularity attendant upon this
type of deposition warrants little optimism,.

Deer Valley

A small creek that enters Deer Valley at its northern
extremity has cut a small gorge through a gently westward dipping
series of coaly shales and thin, dirty coal seams (See Figure 2D,
locality'R2). Secattered exposures farther upstream expose mainly
coarse sandstone and pebble-conglomerate, At least 40 years ago
an adit was driven into the east wall of the valley (locality PB’
in search of coal. No records of the operation have been preserved,
but older mining men say that the adit was driven through the sedi-
mentary rocks for about 1,000 feet and was abandoned when the
 yolcanic rocks of the Nicola group wers encountered., It is said
that the strata dip eastward into the contact; this could not be
confirmed at the surface because the attitudes measured along the

contact in this area appear to be variable, suggesting ninor fault-
ing or slumping.

Wiestward from Deer Valley, the strata lie in a broad open
gyncline, and if workable coal is associated with the fine~grained
beds referred to above, the latter structure would provide easy
access, It was noted that only thin, dirty seams outerop along bthe
creek, and the sequence is underlain, so far ag can be determined,
by coarser strata., Howewer, as the rocks overlying the fine=-
grained coaly strata are not exposed, the section might well be
much thicker and conceivably coatain coal in a workable deposit.

United Empire and Red Triangle Mines

An outline of the history of this property is given by

Rice (1947, p, 127). The United Impire mine is reported to have
worked two seams, the lower and upper in the section measured by
the Inspector of lines (B.C. Dept. of Mines, Amm, Rept. 1913,

pe 381) and 1llustrated on the accoupanying map (See Figure 2D,
locality M 17), There is no information on the quality of the
_coal, The mine plans available to the writer could not be oriented
accurately, as some of the portals were not readily identifiable
and accurate bearings were not shown. Thus, the exact relation
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betwaen the workings of the Red Triangle and United Empire mines
15 not known, The Red Triangle adit is reported to have cut the
older United Empire workings, but the point of interseotdon is
xléo not known, Ae nearly as can be determined, the Red Triangle

" mine worked the upper ssam; it produced a small tonnage from the

upper 5 feet of the seam, which was reported to be fairly good,

The writer measured two coalsbearing sections at these
mines, One was obtained in an adit high on the hill above, and
300 feet east of, the slumped portal of the Red Triangle mine
(See Figure 2D, locality M 18), The adit was easily opened, and
the section shown on the accampanying map was measured, It is
possible that the two prominent concenitrations of dirty ocoal
correlate with the lower and middle coal seams indicated on the
seotion measured in the Unived Fmpire mine (locality M17). If so,
the lower seam, which was mined in the United Fuwpire mine, has
deteriorated, The other section was measured in an adlt tlocality
P 7) that enters the hill at a point about 400 feet southeast of
the United Empire mine portal. A heavy £all has blocked this adit
about 150 feet in fram the portal, so a section was measured baak
from this point and illustrated on Figure 2D, The coal=-bearing
zone exposed 4n the adit is more than 30 feet thick, but contained

vonly thin, dirty coal seams, It is notable that this coal~bearing

zone i3 underlain by a thick bed of interlensing, coarse sandstone
and fipe conglomerate, in the same menner as the section exposed
in the other adit, 1In detail, however, the coal-bearing zones

. bear little resemblance, and their correlation is very uncertain.

Summary and Recormendations

The dearth of both outerep and subsurface information

: makes this northern ares extremely difficult to evaluate., Among

the five known occurrences of coal, only one has been mined and
even there the coal i3 of poor quality and is restricted in
distribubion, ‘ :

If the few outcrops found in the area are repraaeﬁtative,

1t appears that a thick section of strata, dipping gently ¢aste

ward, extends midway along the area frcm Summers Creek, where it

. abuts the Nicola group rocks, southward to a point opposite the

United Bwpire~Red Triangle area, The cutcrops along this belt are

thalogloally indistinguishable from those of the southern area,
although 1ittle coml has been cbserved, the apparently thick

sebtion of relatively unexplored strata offers the possibility

of coal in commercial deposits, Drilling would be the most

R

..offective way of determining the possibilities, and a bore-hole

near the easternm edge of this apparently monoclinal belt should be
sdequate as a preliminary test. Probably the best locatlon would
be on, or imnediately west of, the Princeton-Belfort road at a
point midway between the United IEmpire-Red Triangle area and the
Belfort railway station, If the inferred structure is correct,
and if the strata overlap the basement rocks, the drill may enter
the basement within a short distance. The actual distance will
depend upon the angular relationship between the bedding and the
wall of the original walley. If the results are encouraging,

the remalning section <an. be-axplored by etepping-westward at
suitable inteswala, -
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The shallow syncline that trends north between Deer Valley
and the railroad may be worth testing. As noted earlier, a section
of coal-bearing strata was observed in the east limb of the struc-
ture, which 1is partly exposed in the small creek at the head of Deer
Valley. A test in this area would probably be best located between
500 and 1,000 feet west of the creek,

Summary of Proposed Exploratory Drilling

The f£ield study of the Princeton coalfield by the writer
does not provide sufficient factual data on which to evaluate its
coal reserves as an aid to prospective mining. As this is the
wltimate purpose of the investigation 1t remains incomplete, the
inconclusiveness of the resulis being attributable mainly to sparse
and poorly distributed surfice exposures of the coal-bearing beds
and limited subsurface data, such as bore~hole records, mine records,
ate,

The aignificant issues that have been resolved relate to
the adequacy of past exploration in testing the complete atrati-~
graphic section; Zoning of the coal-bearing strata; correlation of
coal zones; probable areal extension of the coal zones; and thelr
structural confipurations. These factors have been evaluated in
terms of their signyficance to future mining operaticns, but it 4=
emphasized that further exploratory subsurface work is necessary
if this study iz to be brought to the point of practical usefulness,

Accordingly, a drilling program has been drawn up which,
1% is hoped, will provide an adequate framework on which the atruc-
ture and areal extent of the various coal zones may be more . - -
accurately determined, It is highly probable that some coal zones
may be found to contain better cosl seams than are presently lmown,
and it 1s possible that hitherte unknown but lmportant coal zones
may be discovered, It is not intended that this pregram will obtain
the detailled data required for spotting a mine operation, but rather
that it will serve to delimit the areas most favourable for the
necessary detailed work that normally precedes selection of a mine
gite.

4 swmmary of the data pertinent to the proposed bore=-
holes 18 given in Table II, which may be used for a rough estimaw
tion of costs, etc. The positions of the various holes are U - » .
indicated on the structural contour map (Figure 1B), In considerw
ing the depths estimated for the various bore~holes, the relative
precision of the structural contours and surface elevations should
be kept in mind. Most of the proposed drilie-sites are readily
acceasible by truck; thelr precise locationg are not critical,
and can be varied by as much as several hundred feet in adapting
them to the convenience of the drilling operation, but where pose.

sible any such shifts should be made in the direction of the strike
of the rocks,

I% is to be noted that a specific drilling program has
been drawn up for the southern area only. Present lack of know-
ledge of well-defined coal zones or promising occurrences in the
northern area place it in a position of secondary importance.
However, it does includg a thick ssction of unexplored strata, and
it is entirely possible that this contains sdignificant coal-
bearing sones, It is suggested that such a possibility be tested
if facilities are available after work in the more promising
southern area is completed.



Summ.ry of Data on Proposed Bore-hoies

-

ey

Proposed Goal zones to be tested FKlevation Surface - Total Dip of strata
bore~hole {in descending order) Princeton~Blamk elevation = depth
coal zone
Feetb Feet Feet Degrees
A GG; G=BV; J=PV; P-B 300 2,200 1,920 5-10
B GG; G-BV; J~PV; P-D 600 2,840 © 2,240 20 ~ 30
c P~B; BF® 2,125 x 2,500 1,400 10 - 20
D G-BV; J=-PV; 1-T 800 # 2,200 1,300 10 = 20
E P~B; BE® 2,500 ¥ 2,900 1,500 20 = %0
F GG; G-BV; J-PV; P-B 1,000 = 3,200 24200 20 = 30

® Surface elevation estirated from small scale maps-= hence approximate: onlye

L Abbreviations: 06, Colden Glow; §-BV, Gem—Bromley Vale;
J-EV, Jackson-Pleasant Valley; P=B,: Prmceton—Blaak- and
BF, Blve Flame, ,

R 1t is not certain that BF is a separate zone - See text req EF.

NOTE. It may be stressed that the proposal to drill these six holes in the sout.hern part of the

field constitutes a minimum initial program. Anything less could not supply th~ Teramework!
that is necessary before more detsilec investigations can be undertaken effectivwely and with due

regard to costse
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