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-3.0.ME__GO.AL DE.POSITS OF THE PEACE RIVER FOOTHILLS, 

BRITISH COLUMBIA 

INTJ;{ODUCTION 

The Peace River Foothills · are in eastern British 
.Columbia west of the Peace River Bl1ock, · s,t 56 d.e.grees north 
latitude, and between 1220 05 1 and. 1236 10 r west longitude. 

Hudson Hope, on the north ba~k of Peace River 
about 7 miles east of th3 Foothills, is the nearest settle
ment. It lies 65 miles from Fort St~ John on the Alaska 
Highway, with which it is joined by a dirt road. · From Hud
son Hope a di.rt road 14 mile s long, lmown as the Portage, 
extends westward thr01.igh the wind. gap north of Portage Moun
tain to the head of Peace River Canyon and into the Peace 
River ·Foothiils. From the head of the canyon a narrow dirt 
road extends 20 tniles up 'the north side of the river to the 
Beattie ranch at the mouth of Ayland Creek. The King Gething 
mine, on the east slope of Portage Mountain, is reached by 
a .. b.ranch from the Portage road. The Packwood mine, west of 
Cu.s.t. Creek in the Foothill s , is reached by .a branch road 
from the river road about tl miles above the head of the can
yon. All of these roads can be used by heavy trucks in d.ry 
weather and in the winter, but are impassable after heavy 
or continued rain. 

Field work was undertaken in the summer of 1943 
to . locate workable coal seams easily accessible to the ·ex
i sting means of transport at ion--that is to the Portage road 
and its extension up the north side of Peace River to the 
Beattie ranch. The coal is required for towns .and camps 
along the ·Alaska Highway. 

slope 
mine. 
on the 
<5f the 

Three a r eas were examined.. One is on the east 
of Portage Mountain in the vicinity of King Gething 
Another is in the upper par t of Peace River Canyon 
west slc.,pe of Portage Mountain. The third lies north 
river road between Dunlevy and Cust Creeks. 

Able assistance wa s gi vcn in the field by R. J .. Heron 
and A. c. Knight. The writers are indebted to Messrs. J. W. Beat
tie, King Gething, Neil Gething, and George Packwood for co
operation and numer(, us co·urtesies. 

All coal samples were collected by the writers during 
the field season; analyses were made by the Bureau of Mines, 
Department of Mines and Resources, Ottawa, 

. The .coal deposits had been ~reviously investigated 
by C. F. J. Gallowayl, M. Y. Williams , and F. H. McLearn3 . 

1 Galloway, C. F. J.: Ann. Rept ., Minister of Mines , B. c., 

2williams, M. Y.: 

3M·cLearn, F. H.: 

1912: pp . 118-1360 

Trans. Can. Inst o Min. Met. , vol. XXXVII, 
pp. 352-353 (1934). 

Geol. Surv., Canada, Sum. Rept.~ 19"17, pt. C, 
PP• 20-21; Sum. Rept. 1923~ pto B, pp. 1-46. 
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])ESORIPT ION OF :. COUNTRY 

The Foothill_s alop.g )~.eace. River are high, rugged , 
and deeply dissected. Maximum relief on the upland is be 
tween 1,500 and 2,500 feet. A few high ridges rise to an 
elevation of 6,000 feet above sea-level. The valley of the 
Peaoe has wide river flats at en elevation of about 1,800 feet 
and is- bordered by long, high terraces. -At the eastern border 
df the Foothills ·is ~he wind ~ap ' between ~he southern end .of 
.Butler Mo:untain 'and ·Portage Mountain . It is now partly filled 
with terminal moraine deposits, but in pre-glacial time was 
occupied. by Peace River on its course to the ·western border 

·-Of- the plains. The pre·sent stream flows arounrt the south 
side ·of Portage Mountain, where it has excavated. the deep 
·Pe·ace 'River Canyon.-

, Within the Foothills bedrock is bes~ expo~ed o~ the 
high ridges above the terra ce s " or in tributary streb.m valleys 
cut · through the terraces. Bedrock i s almost continuously .ex
posed in the st Gep walls of Peace River Canyon at the , eastern 

-border of the Foothills. 

BULLHEAD GROUP 

The Bullhead group i n cludes t wo formations, the 
Dunlevy below, and the Gething above . Most of t he coal. is 
in the Gething , but a few thin seams occur in the uppermost 
part of the Dunlevy. The basa l beds of the Dunlevy are 
marine and :possibly of l ate Jura ssic age , but mo s t of the 
g·roup is probably non .... ma.rine. and of Lower Cret ac eous a,.ge • . 

. . . 

The name nDunlevy n is applied to ~hat was formerly 
called. the Lower member of the Bullhead '(McLe a rn, 1922) ; that 
is, to the beds that lie between the Jurassic dark shales be
low and. the Gething formation above. The lower and greater 
part . of. the formation consists of massive , coars,e, hard sand
stone w:i;th some finer sand.s tone and s hale. At t he top are 
conglomerates and sandstones with thin zones of fine sand
stone, · siltstone, dark shale , and thin coa l seams . Some, i:,f 
the fine sand.stones and s iltstones i n this upper part are 
ripple-marked, and carry fossil wood fragments and fine plant 

· · debri s . The true thickness of t he Dunlevy formation is not 
·exa·ctly known, but may be as much as 3, OOO feet. 

The Gething formation overlies the Dunlevy conform
ably, and the contact is drawn arbitrarily where the con
glomerates and coarse sandstones disappear ~r be come rare, and 
fine sandst one , silt stone, shale , and co a l seams become. more 
common. The formation consists of interbedded, fine- to medium
grained sandstone , siltstone, clay ironstone, shale, and. coal 
beds. Conglomerate and co arse sandstone are r are. The sand
stone beds are massive to layered or flaggy , and. white or 
cream to light gr ey or browni sh . Crossbedded and. ripple-
marked sandstones and siltstones are present in places. A 
few of the sandstone members are mass ive;" t hick, and per
sistent. These have been named and are shown on Figure 3 . 
Shales are grey to bla ck and va ry in thickness from 2 inch~s 
to 10 feet. . Clay i:ronstone forms thin o.nd thick beds and .: 
occurs ns concretions in severo.l co o.l sec::.ms . Well-preserved 
plant remains are not common, but a.re present in some shnles, 

. siltstones and clay ironstones . The florn is correlated with 
· that of t ·he Lowe~ Qre~ c.ceous , Luscc.r formation c.nd with thc(t 
o!f 'the the lower: ·pa.rt of the Bl o.irmore group of southern .Alberta. 
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KIN-G GETHil\V G IJB:E AND VICINITY 

Geolog;,r 

An ~rea in the vicinity of the King Gething mine, 
on the east s;t~pe of Portage }.'lountain, north of the canyon 
10 miles west of Hudson Hope, was examined (Figure 1). It 
i ·s drained by Knight, King, and Irish Creeks. In its western 

, part, bedrock out crops i n cliffs and sloping rocky ledges and 
is exp~sed at the headwaters ~f the three creeks. Eastward, 
however, bedrock is· 'deeply · drift covered in what was prs bably 
a pre-glacial valley. Only at one place, in the low~r. ~art · 
of King Creek, has excavation been deep en~ugh to perietrate 
this cover. For this reason the investigation of the uoal
bearing ·strata _ was greatly hampered. 

Thi co~l-bearing beds in this area lie on the east 
limb of a south-pitching , faulted, anticlinal structure . The 
average trend i s north-south, and dip; vary from 18 to 30 
degrees to the ' east. Near the cre st of the o.nticline, on the 
west border of the area, a fault has thrust Dunlevy beds over 
the Gething formation. A small ruiticlin~l fold shows in the 
Gething strat a just eo.st of the fault. The lower part of the 
Gething , although nwt the actual base, is exposed east of the 
fo.ult in .. the upper re a ches of Knight, King, and Irish Creeks. 
Beds in the middle of the formation qre concenled in the central 
part of t!;l.e map-arer., but a :few exposures of beds high in the 
fcrmation were ~bserved ne ar the mouth of King Creek, and alse 
east of King Creek , on the north side of the canyon beyond the 
map-area. 

Co a l Seams 

The "King n is t he thickest seam known in the area. 
It is in the lower part of the Gething formatien, although 
the exact distance abeve the base is net known. The seam is 
exposed in the upper part of King Creek and is worked in the 
King Gething mine. The seam can be traced northwest up the 
hill about 600 feet from t he mine by means of a ledge of 
siltstone that immediate l y 9verlies the coal. It could n et, 
however, be further traced toward Irish Creek without digging 
deep trenches . It was not located on Irish Creek, but is 
probably present somewhere between the group of exposures 
near the head of the creek and anot her group farther " ·i:111-. 
stream. It could n ot be traced south from the mine, in which 
direction bedrock is heavily drift covered, nor is it exp osed 
on Knight Creek , though it probably lies east of the exposures 
ou this creek. 

Where measured at the King Gething mine, the King 
seam is 5.2 feet t hick , including a 0 . 3- foo t shale parting. 
The section t here from top t o bottom is as follows: 
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Feet 

Dull coal------------------------- 0.7 
Dull and bright coal-------------- 1.6 
Shale----------------~~----------- 0.3 
Bright ·and dull coal-.._,...:'----------- 2 .o 
Bright c oal------~---~~----------- 006 

'Total 5.2 

Jn the upper part o~ the seam are large lenses of 
clay ironstone. .Where pre sent, they do n ot replace the coal, 
which maintains its thickness. Analyses, by benches, are ·. 
given in a table:--that follows. In all benches the coal is of 
medium volatile bituminous rank. I.?l the basal, 0.6-foot 
b~nch the coal has good caking properties. · 

On King Creek several thin seams lie stratigraphically 
'· 'below the King seam. · One has . a thickl;less of 2 feet, including 

0.2 foot of shale. B<;i,l ow this, and far'ther west· upstream on 
. the crest of an anticline, is a coal ·seam 0.9 foot thick. 
Other seams exposed by trenching measured 3 inches or less. 

Seams are also present below 'the ;·horizon of the King 
seam on Knight Creek. They vary from 0. 3 ·to .o .s feet in thick-
ness. : .. 

Other .seams, probably below ·the King seam, occur at 
fl the headwaters ·of Irish Creek. On the crest of the anticline, 

just . east of the fault, is a seam 1. 2 f ·eet· othi ck. .Adjacent 
seams vary from 2 t 0 8 inches in t hickness. r, 

A seam above the King is exposed in a small trench 
northwest of the King Gething mine. It is 2 .6 feet thick. 

·' • l'I 

; . 

C: 
. r: 

·') 
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Analyses of Coal So.mples r'r'om King Senm, King Gething mine 
. .; -~-' : . 

Moisture · 
condition 

Proximate 
analysis 
Moisture % 
Ash % 
Volatile % 
matter .· 

Fixed oo.rbon 1o 
(by differ-
enoe) 

1.Jltimate 
analysis 

Sulphur . % 
Nitrogen % 

Calorific 
value 
B.T.U. per 

lb gross 

Caking 
properties ~ 

Softening 
_temperature 
of ash 

Colour of a.ah 

Dull, de~ri tt:-1 
coo. l 

As rec .'d Dry 

. 
3.8 .. 

10.5 10.9 
22.1 23.0 

63.6 66.l 

1.8 1.8 

12, 990_ 13,420 

Agglomerates 

2,050 

D,1.11~ p.~d- 'bright 
· · ·' coci.l . .. · 

As recid. Dry 

5.9 
16 .1 17.l 
26.8 28.5 

51.2 54.4 

0 .8 0.9 

ll,080 11,770 

Agglomerates 

2,300 

Ligr ~uv• 1 Light brown 
I 

Bright and dull Bright coo..l 
coal 

As rec 1 d Dry As rec' d Dry 

5.7 4.5 
3·.3 3.4 -- 1.3 1.4 

21.4-' ·22 .7 26.2 27.4 ,. . 

69.l 73 .• 9 68.0 71.2 

- .. 
.. ' 
"·"' .. 

e •. s·: 0.9 0.9 0.9 

lZ,.840 14,680 14,480 15,170 
-· 

' A ggl omera te s ·'-''' Good 

I. 
2, 710 2,680 

I " .. 
' 

Very light . - Light ~lmon-
pink 

I 
pink !· 
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:- -. - sti.1icc hi~h";r;·-· ~tratig'~~pl~ically·~-. and about 320 feet 
above the King se.am, is the Quentin seam. ·It is 2.3 feet 
thick wA.ere measured on King Creek, and 2.7 feet thick where 
"rrie.asured· beside ·the .. ·· mine road~ .. It co·nsi st s of bright and. 
dull coal, and~ ·where sampled 'on the road, gave the following 
analysis: · · 

M·o.isture condition 
Pro;x.imat~ analysis 

Moisture 
.Ash 
Volatile matter 
Fixed carbon (by 

Ultimate analysis 
Sulphur . 

Calori'fic value 

I ~ ·., 
i 

difference) 

·' B.T.U .. per l;~. grqss . 
I 

Caking properties 

Colour of ash 

% 
% 
% 
% 
% 

,. 
..... 

.As received. Dry 

24-.1 
12 .9 17.0 
23 . 0 . . 30.3 
40.0 52.7 

0 .6 0 .7 

. 7, 720 10,180 

Non-agglomerating 

P:j.uki sh white 
~ · l' ;: 

This sample was too weathered to permit a proper classification 
a. s t o rank. I . . · ·. 

Very high in the Gething formation is the Gully seam. 
. I 

·rt is exposed. in the : bottom of King .Creek about a mile below 
the mine. Its tota1 :thickness including 0.1- and. 0 .05-foot 
shale partings, and some clay ironst~ne concretions near the 
base, is about 2.9 feet . 
~ ·' 

Other possibly good seams may occur in the upper part 
of the formati on above the Gully seam, but , if present, are 
deeply buried beneath superficial deposits. 

King Gething Mine 

The Gething property is on the east slope of Portage 
Mountain, 12 miles by road west of Hudson Hope . The mine is 
on King Creek at an elevati on of 2, 750 feet , and ·is 1, 200 feet 
above river level • .At t his point the stream flows in a deep 
gully, int o the east bank of vvhich the entries have been 
driven (Figure 2 ). 

At the end of June 1943, undergr ound workings con
sisted of two entries along the strike of the seam and con
nected by two raises at 70 and 110 feet, respectively, from 
the portal. The l ower, or main , entry was 200 feet long . 
No . 1 raise, nearest the portal, extended 70 feet up the dip 
and joined the upper entry. No . 2 rai s e had been driven 60 
feet up the dip and a small room opened at the upper end. 
No . 3 raise, 150 feet from the portal , had been driven up 
about 30 feet. 

The upper entry, 18 feet higher than the main entry, 
was 120 feet long and did not connect with No. 3 raise. 
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~ Sandstone membe.r of Gething formation 

~Bedding 
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Figure 3. Upper Canyon Area 
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On ·September 13, when the junior author again 
v:j. ,site\i the mine, the main entry had been driven an 
additional.30 feet, the face then being 230 feet from the 
portal. Work was in progress on the upper entry, which was 
then 190 feet. long. No . 1 and l\To . 2 raises had been filled. 

... it), and · a room was being opened from N'o . 3 raise. 

It is planned .this winter to drive each entry . to 
a ·length of 310 feet. Two new raises are expected to be 
worked at 230 feet and 310 feet, respectively, from the main 
portal. 

Both shale partings and ironstone concretions cause 
difficulties in mining the King seam . The shale must be 
cleaned from the coal, and the large concretions are hard 

· to remove ·without shattering the coal. Furt'her, the 30-
degree dip of: the seam i ;s not steep enough :for the coal to 
slide d.own the · chutes~ · and . is too great to allow the cars to 
be pushed up to the face. :,rt is necessary,· therefore, to 
shovel the coal from the chutes into the cars. All drilling 
is drne with:a coal auger. 

,. . 
,I 

Production in the past has been on an extremely 
small scaie ·" and very irregular. Recent government assistance 
has, however,! 'been very helpful and it is expec~ed that 
prodtlctit'n this winter will be between 12 and 20 tons a 
day . 

The main problem, co.nunon to the district, is the 
. . long haul by true~ to the Alaska Highway and Fert St .• . John. 

Production depends to a considerable · e·xtent -·on the condition 
... ! of this road, which at times is impassable . fo;r trucks. 

UPPER CMJYON AREA 

Geology 

The area examined consists of a strip about a mile 
wide along tha east side of Peace River Canyon from its head 
down to Oust Island, which is close to the east bank, a 
little above .and opposite Gething Creek. This .area is 
served by an eld trail that at one time was open as far as 
Grant flat in the middle of the 'canyon. .A branch leaves the 
main trail between:LD..:r:Ty and Heron Creeks and follows close 
to the canyon cliff as far as Cust Island (Figure. 3 ). 

The a·rea is on the western and outer gentle slope 
of Portage Niountain, which will be referred to as the upland 
surface. This surface comprises a high level bench south of 
the escarpment, r:lade by the outcrop of the Heror1 Creek sand
stone, and a smaller and somewhat lower bench north and north
west of this escarpment. It is delimited OD the west by a 
steep slope or cliff. Where the trail cro sses Garbitt Creek 
this cliff is about 500 yards east of the river. It continues 
to the mouth ofLilXt7 Creek where it merges with the precipitous 
wall of the canyon. BetweenLarry and Herou Creeks this merged 
cliff rises as a shear wall , at one place nearly 800 feet 
above the river. South of Heron Creek the upper part of the 
cliff coutinuous as a high, steep slo~e, designated the 
"Galloway slope 11 on the map (Figure 3). Southwest of Heron 
Creek the lower part of the high canyon wall continues as a 
precipitous cliff at the edge of the river. Between the base 
•f the Galloway slope and the cliff at the edge of the river, 
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is a high, . nearly __ ;flat surface o_f an old back channel or 
site of the r~nyon at an early stage in its development. 
The entire area is traversed by Qarbi tt' Larry_, and Heron 

.. creeks, ·f.lo~-;i.ng :Wes:tward into ·the canyon. 

The walls of the canyon provi.de almost continuous 
rock expo·sures, :tnough some are inaccessible. Exposures are 
also present in -the creek bott.OPlS:, and some of the more 
resi$tan~ ~andstbnes form protrtiding ledges on. the upland 
surface. ·· ' · · 

The area is underlain by the upper part of the 
Dunlevy formation and lower part of the Gething. The 
Dunlev~-Gething contact is high in the cliff at the mouth 
of. Larry Creek, but southwar.d gradually descends with the . 
dip, and, finally, disappears below river level at the mouth 
of Heron creek. The'Gething · for.mation underlies all of the 
~outhern ~art of th{s upper canyon coal area. It consists 
of moderately thick, ~~ssive ~andstofies separated by thick 
zones of :finer sandstories, siltstbnes, dark shales, and coal 

· seams. The massive sandstone members are . important a~ they 
are relatively well exposed and thereby aid in tracing the 
interv~~ing coal seams. Six of the$e sandstone members are 
mapped (Figure 3). Their exposu.r~p . trace ~·. a peculiar zig-zag 
pattern due to the attitude of ' the beds and the local 
topog~ilphy .~ · Whe.re the sandstones' rise irf the ·rive.r cliff or 
on the Galloway slope they follow an approximate easterly 
direction; where they cross the gently slop ing or flat ·sur
faces . such .as . the upland and the old ~ack channel, they 
follow a course approximately that of · ~.he strike of the be.ds. 

·The curved Troe ,Point sandstone is about . 20 fe et thick and 
~bout 90 feet abov~ the base of ' the Gething formation. Thirty 
feet ·higher is tho Larry sandstone, which is 20 feet thick. 
The Heron Creek sandstone, about 15 feet thick, lies about 160 
feet abovG the Larry sandstone. North of the trail it becomes 
coarser and includes considerable fine conglomerate. The 
Canyon sandstone member is approximately 20 fe e t thick and 
lies 80 feet above the Heron Creek member. To the south it 
loses its identity, passing into fine sandstone and siltstone 
before. reaching the shor e of ,the river. The Galloway sandstone 
is about 15 feet th.ick. and occ·urs ,80 feet above· the .Canyon 
sands t:one. The highest sand.s t.o.ne m'emb.er , the . Gust Island 
sandstone , is 120 fee't· above t'h~ Galloway. , ;r:.t is 25 feet thick 
and near the base contains beds bf conglomerate wi th pebbles 

: ~a:s much as 2 inches 'long. 
. t • ; ··;~~ . ~.< ..... • 

From the head of the canyon to some 800 yards above 
Cust Island, the average strike is north 45 degrees west, and 
d·ips vary from 8 to 12 degrees southwest. There the dip in
creases abruptly to 25 . or 30 degr~es, forming a ·local mono
clinal structure. Farther south the dip decreases and the 
beds resum~ their origi~al attitude at Gust Island. 

Coal Seams 

Alt hough several fairly thick~~i~bk shale beds are 
present between the base of the Gething formation and the · 
Curved Tree Point sandstone, only one coal seam was found. 
It occurs in a thick, black shale zone about ;30 feet bel6w 
the Curved Tree Point sandstone. · This is ·tl:i.e ·Murr'ay seam; 
and was uncovered in ·a trench excavated at · th~ t6p of the cliff 
a short distance west of where the Curved Tree rroint sandstone 

: ' ' I .~ 
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crosses the trail south of La,rry Creek. The seam is 5 feet 
..... thick, . in~Juding, :_. a._}; th~:-~ _middle, a 0 .5-foot.<oed of clay 
·· . ..:...1 ron st on-e =;-- . . . . _,. 

. . . --·=l. --- -- -
···· -The coal, as exposed, is considerably ·weathered , 

and the following ·analysis of a sample taken cannot be ·re
garded as representat'ive of its quality . The rank indicated 
by the analysis is medium volatile bituminous. 

Moisture condition 
Proximate analysis 

Moisture % 
Asp % 
Volatile matter % 
Fixed carbon (by difference) % 

Ultimate analysis 
Sulphur % 

Calorific value 
B.T.U. per lb. gross 

Caking ptoperti$S . . .. 
-···-so"ftening tBmp·Efrature of ash 

Colour of ash 
It 

As received J)ry 

13.l 
·-13. 7 .l.5.8 

22.0 25.3 
·' 

51.2 58 .9 

0.4 0.4 

9 750 11 210 

·Non-aggl orge rat lng 
2 , 050 F. 

Light rose 

1.!.J" 

J)ownstream this . seam is inaccessible in- the nigh 
· cariyon wall. . It ap.pears to pass beloVl river level a little 
southwest of the mouth of Heron Cre ek . It is possible that 
th.-).. s is the seam mined by Neil Gething on the opposite bank 
of thq river ~ome years ago~ 

The beds between the Curve1 ~ree Point and Larry 
sandstone members are exposed in the wall of the canyon, but 
are concealed on the trail south of Lar:ry Creek and in the 
low~r part of Heron Creek. · They disappear below river level 
between Curved Tree Point and Boring Point. Viewed. from the 
top of the canyon wall they include four zones of dark shale 
and coal. Th e two lowe.st zones contain several very thin 

.. ~eaml3 of coal, the third ca.rries a c oal sear.i about 1 :f.oot 
thick, and the top or fourth zone a seam from 6 to 8 inches 
thick. 

The . section between the Larry and Oust Island sapd
st one members i !SJ a·ece ssi ble and can be e:ia.mined .in the shore .. . · 
se et ion at . the base of the cliff be-bveen Boring Point and 
Cust Island. · 

Sevetal thin seams of coal, from o.a to 0.6 Soot 
thick, directly overlie the Larry sai."1dstone at Boring Point. 
About 12 feet above t his is the Boring seam, comprising, from 
top to bottom, 1.5 feet of canneloid coal, 0.2 foot of shiny 
and dull coal, 0.8 foot of black shale, and 1.0 foot of shiny 
coal. .Analyses of the coal in the two ber:.ches follow : 



Can~el~id yoal Lower bench (1 foot) 
1 oot 

Moisture As rec' d · Dry As rec'd Dry 
condition 

Proximate . -
analysis 

,, 

Moisture % 2.2 4.3 
Ash % 11.5 11.7 5.2 5.5 
Volatile % . i9 . 5 20.0 21.6 22.5 
matter ... , . 

Fixed carbon % "6. 8 68 .3 68.9 72.0 
(by di ff er-

· · ence) 
Ultimate 

analysis 
'Sulphur % 0.7 0.7 0.8 0.9 

Calorific 
- value -~ ·-·-

B.T.U. per 13,060 13,360 14 .070 14.690 
lb. gross 

" ~ 

Caking Agglomerates 4'-ood 
properties . i· 

Colour of ash Pinkish white Very light pink 

About 9 feet above the Boring seam is' a 0.4-foot 
seam of coal, and 20 feet higher is a seam 1.5 feet thick. 
Four feet above this is a seam 0.4-foot thick and 7 feet 
higher a 1.1-foot seam with a 0.1-foot shale parting.· All 
these seams between the Larry and Heron sandstones pass 
below river level southwest of Boring Point. Northeast from 
the same point t hey rise on t he canyon wall and are then con
cealed in the lower part of the valley of Heron Oreek. The 
lower ones pass into t he top of the high canyon wall north
east of the mouth of Heron Creek and the upper ones can be 
exeavated on the steep slop~ betweeri the canyon wall and the 
trail. Howeveir; these · seams· are too. thin to warrant prospect
ing. 

Some coal i~ present between the Heron Creek and 
Canyon sandstone members . In the shore section, at the top 
or· just ab ove the Heron Creek sandstone, is the lower of the 
Twin seams, 2.3 feet thick. Seven feet higher is · the upper of 
the Twin seams, 2 feet thick. They are separated by siltstone, 
dark shale, and a very little coal. Both seams · contain coal 
of fair grade and of low volatile bituminous rank. Analyses 
follow: · 

" ' . l, 
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Lower Seam Upper Seam.. . . 

.. 

Moisture 
' As rec'd Dry As rec'd Dry 

condition 
Proximate 

analysis 
Moisture % 3.5 2.3 
Ash·. % s .. s 6.0 8.2 8.4' 
Volatile % . 20 .3 21.1 20. 5 21.0 
matter ' 

Fixed carbon 
(by .differ-

% 70.4 72.9 69.0 70. 6 

ence) 
Ultimate ' . . . 

analysis 
Sulphur % 0.6 0.7 0.8 0.8 

Calorific 
value 

B.T.U. per 
lb. gross 13, 810 14, 310 13, 510 13.830 

... -: 

Caking 
properties Agglomerates Aggl orrier a·t e s 

Softening 
temperature of 
ash .. Above 2,850°F. 

Colour of ash Light mau vey.<whi t e Li ght pinkish white 
i 
T 

·The' Twin seams pas's· below t 1

i ver level not far 
southwest of t he ir exposure · on·· the s·hore of the river. 
Northwestward they rise on the canyon cliff and reach the 
top near Boring Point. It is inferred that they extend 
across to the Ga lloway slope , up that s lope and int~ the 
sides of Heron Creek Valley at the top, or just above, the 
Heron Creek sap-dstone member. 

" 

-

· strat1graphically above the Twin seams in the 
shor~ . section : ~s a barre~ zone about 65 feet thick, at the 
top of which is a 0.8-foot coal seam. Overlyi,ng beds up to 
the Canyon sandstone member conta i n n~ coal. 

'.•. Severa l small ·c.oal seams occur between ·tn'e · Canyon 
sandstone and Galloway sandstone member~.. ·Lyi ng· on the . 
Cany~m sahdstoµe, or eq_uiyalent beds, is the Knight , .seam. 
Its outcro11 is indicated on the map by the line at .the t~p 
of the Canyon sandstone, which has been traced from the shore 
section up the canyon wall, acros.s~. the back chanpel,. ap.d up 
the G?-lloway ·qlope . The Knight seam. was located in ·~ trench 
on the top of this sands tone near the west end of the Galloway 
slope and south of Heron Creek. It is 3 f eet thick where ex
pos od on the ; shore, (') f the canyon, and 3.9 f eet thick:· wher~. 
opened up near the top of the Galloway slope • 

. "f. Th\3, analysis of a samp;te taken at the bottom of the 
canyon is ~s fo llows: 



Moistul;'e · ··-·-· ... -- ·-· .. ··--· . .. . . .. .As ro<rn:i.v~d . 
condition 

Dry 

Proximat~ .. 
analysis 
Moisture 
Ash 
Volatile 
matter 

Fixed 'carbon . 
: (·by difference) 

Ultimate, analysis 
sulphur 

Caiorif i'c value 
B.T.U. per lb gross 

Caking properties 
Softening temperature 

of ash 
Colour of ash 

ct0· 
'fo 

% 

%. 

% 

2.6 
9 .1 9.4 

20. 7 21.2 

67 •. 6 69.4 
' " 1, 

0.8 0.8 
·~ ·, 

13 510 13,870 

Poor 
0 

( • . 2,290 F . 
Light rose 

This is apparently a rather low grade coal of 
medium volatile bituminous rank. The sample , however , was 
considerably weathered and the analysis is, therefore, not 
truly representative. 

The following are an~lyses of two samples from 
the seam in the pit on · the &'1lloway &lope: 

Entire seam Lower 1.5 feet 
\. ,. 

Moisture l As 1-ec'd Dry As rec 'd Dry :, 
copdi t)..on 

Proximate 
analysis 

% Moisture 11.0 11.0 
Ash % 14.9 1.6 . 8 9.3 10.4 
Volatile 
matter % 21.7 24.4 22.2 25.0 

Fixed carbon 
(by differ- l · 

ence) % 52.4 58.8 57.5 64.~ 
' Ultimate 

~nalysis 

% ... Sulphur 0.6 0.7 J.7 ·0 .• 8 
Calorific 

value ' 
B.T.V. per 
lb gross 9,980 11.21:0 11,870 (~ 12,780 

Caking 
properties Both non-agglomerating 

Softening - ' 
temperature of 0 .. 0 ash 2, 140 F. 2,140 f· 

Colour of ash Light pink r·· Mauve .. 



The best coal is in the lowor part of t he seam. 
It s r ank is . medium vo lat ·tle bi tu.111inou s . 

Six foot above . -the Knight semn is a 1. 2-foot seam . 
Eleven feet ~igher is 0 .4 ,foot of . coal overlai n by 0 . 4 foot 
of ~Male and D. 4 foot of doal. Twelve feet higher still is 
a 1.2-foot seam . No others were noted between this seam and 
the Galloway sandstone . Some b,eds , however, are concealed in 
the shore section. · 

The beds between the Galloway and Oust Island sand
stones contain very little coal . About 0 . 3-foot of coal is 
found 10 feet above t he Gallo way sandstone and a ~mall vari
able seam , a little less than 1 foo t t hick , occurs immediately 
below the Oust Island sandstone. 

DUNLEVY .CREEK- GUST CREEK AREA 

Ge ~logy 

Only a reconnaissance exam.ination was made of the 
.territory between Dunlevy and Gust Creeks . Large seams have 
been reported, but none was found with in a f ew miles of ~he 
road. 

Topographically: the area· includes t he west side of 
Butler Ridge and t he southern parts of t he valleys of Dun
levy, Gravel Hill , and Cust Creeks . -

Butler Ridge is underlain by t he Dunlevy format ion, 
and the lower parts of Dunlevy · and Gravel Hill Valleys by the 
Gething formation . Both formations are exposed in Cust 
Valley . ·The structur e inclUd~s the s teep west limb of a 
flat -topped anticline op t'he west . s i de of Butler Ridge , and 
the m6re gentle slopes of the same limb in Dunl evy and Gravel 
Hill Valleys . Dips on Bui l er ·Ridge are fr om 40 to ' 70 degrees 
southwest, and in Dunlevy Valley from 2 to 5 degree s south
west. The structure on Gust Creek is faulted and dips are 
less regular . 

Coal Seams 

No seams t hf'ck enough to mine mr e exposed in the 
canyon of Dunl evy Creek ~ or in the canyon or upper reaches 
of the east fork of Dunlevy Creek and its tributaries . Only 
thi n seains were found on Gravei Hill and Gust Creeks . 

At and near t he P,a ckwoo d mine , at the south .end of 
a spur from Butler Ridg,e , t wo t hin seams occur i n, the upper 
conglomerate-ooaring p$.1't '6r the :9unlevy formation : 

The No . 1 seam , worked i n the mi ne , has · $.Il average 
thickness of 30 inches i n the upper level and· 20 inche s in the 
lower l evel. The lower 10 inche s of t he seam is finely 
crushed , and movement is . also indicated by s lickensides on 
both walls. The foot - wall rock ' is silty shale and t he hang
ing-wall consi s ts of hard, mass ive sandstone . T'he seam wa s 
sampled at the face i n both levels. .Analyses are as fo ,J,. l ows: 
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This is a low v~latile bituminous 0oal. 

The No . 2 seam is 15.5 feet abo ve the No. 1 seam 
and is :30 inches thicl{where exposed in a pit . It is ' under
lain by 3. 5 feet of fine siltstone tl::iat grades downward into 
the hard, course sandstone that forms the hanging- wall of 
No. 1 seam . ,-1 • 

Packwood Mine 

Packwood coal mine (Figure 4) is 22 miles west of 
Hudson Hope. It is situated on the steep, southern end of a 
south-trending spur _of Butler Ridge, l mile north of the 
rivei by road and about 480 feet above river lev~l. 

The property was acquired by :Mr. George Packwood 
i n 1940. During the same year the mine•was opened and 125 
tons of coal t aken out. TheJ..'.e wa.i;>, no production i.n 1941, 
but during :the 'following winter the mine was reopened and . 
approximately 104' tons of coal we~~ trucked to Fort st. John. 
Hauling was stopped in t he spring .of 1943 due to the bad 
condition of the road, although 100 tons of coal r emained to 
be transported. During the summer of 1 943 the remaining- 100 
tons were removed. 

Underground workings consist of t wo entries· along 
the strike of the seam ; one at aIJ, elevation of 2, 500 fee~, . 
and the other at an elevation ' o~ 2 ,380 feet . Prior to 
February 1943, only' the upper eritry existed, but work is now 
confined to the new, lower entry. 

The upper entry is 230.6 feet l ong , in which dis
tance four raises , each about 30 feet high , have been put up. 
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No. 1 raise is connected by a crosscut to No. 2 rai se , and 
extends t o t he sur face as an air shaft . The se8.l.n on this 
l evel is 3 .1 feet thick a t t he portal, but thins to 2 .6 
feet at the face . It contains no partings or concretionary 
bodies, and consis t s ma inly of bright coal. 

. By Sept'ember 7 , l 943 , t he lower entry had been 
driv en 150 feet. On t his l evel t he seam measur e s 2 feet at 
the portal and 1. 6 feet at the fac e . A large , lens-like 
projection of sandstone from the hanging-wall s tarts 6F- f eet 
from the port a l and persists for 30 fe et. This 'cut-out' 
locally pinches t he seam to less than 1. 8 inche s. 

Coal r emo ved from the upper entry had t o be lowered 
by cable down a s t eeply inclined track to an old bunker at the 
foot of t he.hill, a vertical di s t ance of near l y 200 fee t. This 
required a hoist at t ho porta l. The new entry i s 120 f eet 
lower, and coal is now tr arnmed a shor t di s t an ce on a t re stle 
and emptied into a newl y construct ed , 2-compar t ment bunker 
having a capa city of 2 , 400 cubic fee t, or about 65 tons . This 

bunker is provided wi t h a s creen that separ a t es most of the 
slack. 

Work pl anned for this wi nter (1 943-44) included 
cor;1p leting the l~wer entry as far i n as t he pr esent face of 
the upper entry , and then driving raises be t ween t he t wo 
entries. No l arge a"'TI.ount of coa l will be ·· rGn1ov.-::;d until werk 
in the lov.rer entry i s comp l ete . 

Removal of coal from the raises is facilit~te d by 
the high dip of the seam , which is 54 degrees to the south
west. This all ~ws t he coal to s li de int o t he .car s from the 
chut es . Mining i s hampered by t he nec ess ity ,..f remnving Cf'n

siderable rock v1 i th t he coal. For this reason a conpressed 
air drill i s used in t he drift, whei-ea s coal augers are used 
i n the rai ses . 

No partings are :pr esent i n the seam, but some wall
rock mu s t bG r emov ed . 

The coal i s hauled by truck to Fort st . John ~v er a 
poor road, a di stance of ab ~ut 83 miles . 
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