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ABSTRACT
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-

The Mynhoor“A zone of Luscar—Steréo Limited, . in
the Outer Foothills belt of the west;centrai Alberta Coal
Branch drea, contains an extensive pod formed in the lower-
most or Mynheer scam of the Tertiary Coalspur coal measures.
Although thg, zonelhas been mined over a period of 40 years,
little pub}ished data on the area is available. Due to a
lack of suitabie data, the poér—Wapiabi stratigraphy 9f the
area is incomplete. |

Based primarily uion recent preproduction explor-
ation and development data, a study of the Mggﬁ;er A coaf
pod was -undertaken to determine its geometry and struct-
ural setting. A series of #9 cfgss sections at 200 to 500
foot intervals along the length of the pod were constructed,
together with structure con.cur maps of the top and bottom
of the pod, and a coal pod isopach map, based on data from
surface mapping and interpretation of a series of 372 geo -~
physically logged boreholes. A surface geological map was
also compiled,

The coal pod was ‘found to be an elongate horth—
west-trending body parallel to regionPI strike, approx-

%

imately 3 3/4 miles long by 200 to 1400 feet wide, and up

to 300 feet thick where undisturbed by mining. It lies on

iv
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the comman limb of the Coalspur-anticlinorium to the north-

cast and the Lovett River syncline to the southwest, thin-

.

ning to normal Mynheer seam.QimensioHs\to the northwest

and terminating aﬁruptly atAthc north—t;épding Reco Fault
to.the southeast . The shape ofhthc pod in&rgases in com-
plexity southcastward from gisimgle thickenea‘wedge in the
northwest ‘which Lngreaﬁes in thickness toward the géntral
third, where it is bounded on the northeast by a steep north-
oast;riy—dipping fault and truncated at its apex by a shal-
low‘n5rtheas£crly—dipping thrust sheet; to the\southcastern
tﬁird, where the pod bifurcates into a @?in pod distorted

—

by shallow overth}u;ting from the northeast, and an anti-
clinal secon;ary branch to Lhe southwest.

Compgtcr analysis of outcrop bedding orientations
revealed~two general structural regimes in the area, with

slightly divergent; but southeasterly—trendiné shallod

plunges.
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lPO Iﬁtroduction . : ) !

The Mynheer A zone is located in the Outer Foot-
hills Coal Branch region of west central Alberta (see Fig-
ure 1). Centred on an extensive coal pod, the zone was
in continuous production from 1918 to 1958, when mining

. . ~
ceased due to the loss of markets,

In 1970, Luscar Limited obtained an option on
the-lcdscs comprising. this area and others ok the Ste{}ing—
Coal Valley Mining Coméany and incorporated Luggaf—Sterco

. 14
Limited with the~view to rapid develdﬂment and early pro-
duction of thermal coal for the Ontario Market ,

In spite of the long higtdry of mining in the
«Coal Branch in general and in the Mynheer A zone in part-
icular, liftle has been published in the way of detailed
geology on this‘region. As far as can be determined, no
detailedlstructural investigation of the MynheQg, A zone
has been carried out. as such a study is fundamental to
the formulation and implementation of#basic mine planning,
the project was offered to the writer és a suitable thesis
topic of practical application,

The purpose of this thesis is to présent an inter-
pretation of the available data on the Mynheer A zone, out-

-~

lining the shape or geometry of the coal pod and its struct-

ural setting,
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2.0 ~ Preamble
Twhile geological investigation in Alberta dates
back at least to Lﬁo.work of Dr., A.R,C. Selwyn in 1873
(Dowlinq,'iQOQ), specific examination of the central Alber-
ta foothills did not take place until 1907, when D, B, Dow-
ling began his explerations for the Geological Survey of
Canada, and which hé continued in 1909 (Dowiing, 1908;
lQLO)__\

o The value of ghc coalfields about the headwaters
of the Embarras and Pembina Rivers was noted by Dowling
in 1910, not particularyy gécause Qf their gr;de, which

was found to be relatively low compared to coals found

3
)

farther to the west,¢but-because of the:r p.oximity and

o

case of access;to tBe Grand Trunk Pacific and Canadian
Northern Railways then penetrating the Rocky Mountains
| o S,
through the Yellowhead Pass to the north.
Between 1906 and 1909, secveral discoveries of

cdal had been made L1 this area by prospectors including

v . ' o : :
Donald McDonald, Bill Baillie and P.A. Robb (Ross, 1974).

>
™

These discoverié€s led to the planning and construction of

- the famed:Coal Branch by the Grag@ Trunk Pacific Railway

to prdVidé"accoss to them. The Coal Branch was driven

v
»

‘from Bickerdike on the main line 138 miles west of Edmonton

Al

. to Coalspur, where phe railway spiit into the West Arm

E



!
“extending southwest to Luscar and then south to Mountain

Park; and the FEast Arm, running southcast from Coalspur to
-Lovett. The line to Coalspur was completed in October 1912,
and the East Arm completed to Lovett, or Ferntie as it was
somct imes known, in January, 1913. In 1919, the bankrupt

Grand Trunk Pacific Railway and Canadian Northern Railway
~

were to on over by the federal government and amalgamated

into the Canadian National‘qulway (Ross, 1974).

Upon completion of the access railways, rwid
development of the coal measures:took place. Dowling re-
visited the Coal Branch fn 1922, by which time most of the
casily accessible coal seams of economic thickness were
cither being mined or prepared for development by a large
number of mining companies. Three of the area mines were
under development even before the lines were completed -
at Mountain Park, Coalspur, and Lovett'(Ross, 1974).

Because little was known of the geology of the
area at this time, J.A. Allan and : .L. ’utherférd spent'
the field seasons of 1922 and 1923 ar 1 ~utherford the
summer of 1924, mapping the foothill ™ .t from the North.
Saskatchewan Rivéf to the Athabasca River for the Scientif-
ic and Industrial Research Council of Alberta (Allan and

Rutherford, 1923; 1924; Rutherford, 1925).

In 1943, B.R. Mackay published a map of the cent-



ral Alberta roothills belt, Later, W.A, Bell, in 1945,
undertook a paleobotanical study of the Mynhcer seam at
Sterco and Coalspur which was published in 1949, Since
that time, little has been published on the geology of the
study area, although a number of studies have been carried
out in surrounding areas (Irish, 1965; Eliuk, 1969).

The Jdevelopment of Alberta coals, particularly
those of the foothills and mountains was directly linked
to thg advance of the railways. Between 1900 and 1907,
less than‘six million tons of coal were produced from
Alberta mines (Draper, 1930). The railways, by introducing
both a substantial market and a transport system, caused
a tremendous surge invdevelopment.V.By 1924, some 399
mines were producing five million tons per year (Nordégg,
1930). A large proportion of these mines were small, in-
efficient and short-lived. By-l928, the number of mines
was reduced to 281, but production had increased to over
sever :illion tons perlyear (Nordegg, 1930). The railways
formce: the largest single market. éy 1943, the two triii7///’l
continental failways alone consumed some 2,607,000 tons .
of western coal, the bulk of it being the low to medium
volatile bitumindus coals from the Inner Foothills. Low-
er rank coal from the Outer Foothills was also used in

conside:able quantities because of 1its relatively low cost,

(9]



mixed with the higher rank coals to fuel the locomotives
(Carroll, 1947), and alone for heating purposes.

Both the Sterling Collieries Company opecration
at Sterco and the Foothills coal Companygmi at Foothills
opened in 1918, followed by the Coal Valley Coal Company
mine at Coal Valley three years later. The operations at
Reco were under way by 1924 (Ross, 1974),.

" While the Reco mine was apparently a relatively
small, short-lived operation, the Sterco, Coal Valley and
Foothills mines were of moderately large size for the time.
The Sterling Collieries Company Limiﬁedlproduced 1,905,306
tons of coal from 1930 to 1944, while the éoal Valley Coal
Company produced 2,044/790 tons over the same period (Car-
roll, 1947), an average of 127,020 and l36,3l9ltons res-
pectively. Their low mining costs, resulting from the
use of steam shovels in excavating the coal from the Myn-
heer seam pod'(Dowling, 1923), permitted both mines to
declare substantial dividends during this/period. As a
contrast, the underground Foothills miqg, despite a pro-
duction of 913,000 tons from 1939 to 1944, required the
injection of capitél from government loans and subsidies
to remain in production (Carroll, 1947).

The Sterling Collieries Company remained in

e =

operation until 1952, wh.le the Coal Valley and Foothills



mines did not close until 195} and 1958 respoctively (Rbss,
1974). Closure of the mines was due primarily to the loss
of markets to the more convenient pcfroleum fuels, part-
icularly by the railways, as substantial reserves of coal
yet remain in the arca (Luscavr-Sterco Limited, 1975).

The increasing alarm over the dwindling reserves
of pétroleum since the carly 197)'s has brought about a
resurgence in the interest in the.thermal coals of west-
ern Canada. Iligher costs and uncertainty 6% supply of
pétrqleum fuelsvand the high capital investment involved
in nuclear-clectric generation with its by-product disposal
problems, éoupled with more advanced and cheéper transport-

el

ation and handling methods, ﬁg§e made feasible the supply
of central Canadian thcrmal—eiectric markets bY-western
coals. On this basis, the area is being redeveloped by
Luscar—sfkrco Limited.

The study area (see Figure 2) includes not oﬁly
“the Mynheer A zone of Luscar-Sterco Limited, but also parts
' of their Mynheer Sterco Extension and Val D'Or Extension
zones (Luscar-Sterco Limited, 1975). Within this area
occur the abandoned coal-town sites of Sterco, Féothills,
and Reco, and the site of tﬁe former town of Coal Valley,

now for the most part abandoned, which served as the site

'of tpe Luscar-Sterco Limited field camp from 1970 tc 1976.

\ e TA e e v x|
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Access Lo the area is vrovided by the Forestry
Trunk Road (ilighways 40 and 940) via the town of Coalspur
to the north and Nordegg to the south., Within the study
areca, access 1s provided by numerous mine and drill roads,
and the generally northcqst—sogthwost and northwést—south—
cast-trending network of seilsmic survey lines.

Railway access 1is avai&ablc via the East Arm of
the C.N.R. Coal Branch line parallel to Highway 40. This
line, abandoned for more than 15 years, has been refurbish-
ed and now terminates approximately one mile southeast of
the Fooﬁhills townsite.

The topography of much of the study area is
characterized by the moderate relief typical of the Outer
Foothills: the area to the northeast of the pod zone,
however, 1is notably more rugged as a result of its greater
structural complexity.

A feature of this area is . the occurrence of the
abandoned open pit mine workings of the Coal Valley Coal
Company and Sterling Collieries Company. These comprise
an area of oé’p—cast'pits and waste dumps nearly three and [
one-half miles long by three-quarters of a mile wide immed-

+

iately northeast of Highway 40 at Coal Valley (see ngure

13).

The "area lies in the Boreal Climatic Zone, and
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15 characterized by a predominant ly lodgepole pine cover,
with only rare white pine climax cover due to the

trequent
forest fires which have swept the area. The muskeyg arcas
show a prevalence of black spruce,

while on the ridges,

frequent patches of poplar, alder thickets and rare stands

of bivch occur (Luscar~Sterco Limited, 1975).

Much of the area is blanketed by a variable
thickness of up to several ten;lof feet of glacial till,’
and waste dumps and backfill cover much of the Tine areca
to depths which in places exceed 150 feet. Frequent patch-

es of muskeg occur, particularly in the southwestern and

southeastern portions of the areca, where the normal drain-

age pattern has been disrupted, principally by glaciation.

Bt VXA S AL A amBh ¥ ad

v
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3.0 Geological Setting
Tectonic stress applied primarily during the
Lavramide orgqcny‘dcvelopgd a pattern of increasing struct-
ural complexity from east tobwcst in a bolt~of varying wid-
th along the eastern side of the western Canadian cordil-
lera, From the velatively undisturged Alberta syncline,
the structural pattern increases in complexity westward
/’fﬁTh\the Outer I'oothills, cheracterized generally by open
folds and widely spaced thrusts, through the Inner Foot-
hills with closer folding and more closely spaced thrusting,
into the Front Ranges of the Rocky Mountains. A pattern
of thrusting and upwarping of progressively older strata
from east to west also occurs, ranging from the Paleocene
beds of the Outer Foothills to the Palebzoic rocks cxposed
in the Front Rangés. A progressive westeriy increase in
rank and age of the coals exposed at the sur%gce also occurs,
In general, the progression is from non-caking, high voia—
tile bituminous Tertiary égﬁ?s of the Outer }ogthillsito
the low ;nd medium volatile %ituminous, metallurgical Low-
er Cretaceous coals of the Inner Foothills,
The eastern portion of the Outer Foothills in
which the thesis area occurs is char- zrizéd by several

easterly-dipping, presumably shallow thrust‘faults (Link,

1954), approximately parallel to the regional strike of

11
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about 135°. The most notable of these thrusts is the Lov-
cett Fault (see Figure 2) traced by Allan and Rutherford
frém the Blackstone River to Coalspur (Allan and Ruther-
ford, 1923; 1924: Rutherford, 1925). The trace of this
thrust parallels the axial trace of the Coalspur anticlin-
orium, To the west, the broad, open Lovett River syncline
occupies the area as far as the second major thrust - the
westerly-dipping Beaverdam Fault. A predominantly north-
trending, steeply-dipping to vertical fault passes just to
the west of the Reco towQPite, offsets the Lovett River
syncline, and is in turn offset by a shallow, folded,
northeasterly-dipping thrust extending soﬁthwestward from
the Lertt Fault. The Coalspur coal measures occupy the
common limb of the Coalspur anticlinorium and the Lovett
River syncline to the southwest. Williams'(}?ZQa) cﬁn_
siders the measurés to be continuous across the Outer Foot-
hills belt, cropping out on the northeastern limb of the
Coalspur anticlinorium as the’Robb trend, and on the south-
western limb of the Lovett River syncline as the Mercoal
trend. From northwest of Sterco to just north of Reco,
the lowermost Mynheer seam of the Coalspur coal measures
has been thickened into a pod which in pl§hes is over 300
feet thick, and which is the focus of this study.

The Coalspur coal measures occur in the upper

-

12
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part of a thick succession of non—m?rine clastic sediments
overlying the middle to iate Cretaceous marine clastics of
the Wapiabi formation., This accumulation consists of a
more or less continuous succession of both laterally and
vertically variable sandstones, shales, conglomerates and
occasional coal secams and ash beds. Stratigraphic studies
in the area have been severely hampered by the lack of
marker horizons, paucity of fossils, structural deformation
é;d poor exposure. Rutherford (1925) estimated the total
thickness of these strata to be approximately 13,000 feet,
while Williams (1970b) estimated the thickness in the
immediate areca ﬁo e from SSOO to 6000 feet on the basis
of:doep drill hole data. Becausc these are the uppermost
consolidated sediments in the area, a variable and general-
ly unknown amount has beeh lost to recent erosion.

This léck of concrete data has prevented the
for%mlatiog of a definitive chronostratigraphic or litho-
logic stratigraphic ¢olumn for the post-Wapiabi beds of
the central foothillijgﬂp consehsus ha§ as yet been ach-
ieved for either the nomenclature or subdivision of this
sedimentary sequence. Eliuk (1969) has presented a comp-
rehensive analysis of the history and problems encountered

in the stratigraphic studies carried out in the foothills

relative to the included Entrance‘Qonglomerate, estimated




to occur approximately 900 feet stratigraphically below
the Mynheer seam, \
While the persistent, widespread occurrence of

this conglomerate is championed by Tozer (195¢, p. 33),

i

others, such as Rutherford (1947) and Williams. (1970Db),
have some doubt that the conglomerate is as widespread, or
persistent as assumed. Entrance-type conglomerates are
common throughout the succession, and are - *ably variable
in both lateral and vertical extent. ghe coal seams of
the Coalspur measures may be a more suitable horizon for
stratigraphicd division, as they are both definitive and

can be traced over a wide area.

A )

All p3§§<yapiabi beds telow the Paskapoo Form~
ation, which is élso difficult to discriminate in this area,
were considered to be Late Cretaceous in age until Bell
(1949;, on the basis of paleobotanical collections from
the Mynheer seam at Sterco and Coalspur, concludéd,that ‘
the majority of the beds above the Entrance Conglome: ate
were in fact Paleocene in age. The Brazeau Formation, which
previously'inclﬁded all strata between the Wapiabi and Pas-
kapoo Formations, was then restricted to the post-Wapiabi
strata gelow the Entrance Conglomerate. The latter was

presumed to represent the Tertiary-Cretaceous systemic

boundary, and succeeding beds were redefined as ?askapob

o

14
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(Tozer, 1956). Eliuk (1969), hewever, concluded on the

basis of his microfloral study of the Entrance Conglomerate,

that this-horizon was 111 fact‘Mﬁostrichtian (Latest Cret-—
accous) in age, and that thessystemic boundary lies some-
where between it and a similar égﬁglomerate ot Palecocene
age, but possibly older than type Paskapoo, some 3500 feet
stratigraphically highér. If we accept the conclu;ions of
Bell (1949) that the lowermost secam of the Coalspur coal
measures 1s Paleocene in age, the systemic boundary must
then occur within the 900 feet of strata separating the
coal scam from the Entrance Conglomerate horiéon.

For the purposes of this study, the coal measures
angd the enclosing strata are considered as Paleocene in

~age -and will be referred to as Saunders Formation, follow-

ing the precedent set by Allan and Rutherford (1924).



4.0 Stratigraphy

Whereas stratigraphic division is a subjocg of
contention, it is generally conceded that a broad variation
in sediment character exists in the succession of post-
Wapiabi‘strata{ "THe. lower beds are usually light grey to
greenish grey in color, and the sandstones are often coars-—
er and hardor,.while the upper strata are usually shalier,
softer and light brown to yellowish grey in color.

Thé sediments which crop out in the study area
are predominqntly medium grained, buff to light grey-brown,
hard, massive ‘o finely cross-bedded sandstones up to 80
feet thick. These sandstones occur along the tops of ridggs
because of their contrasting erqsional resistance as com-
pared to the generally much softer medium grey to greenish
grey interstratified shales and siltstones. The sandstones
are commonly given a "salt and pepper" texture by includéd
carbonaceous and chert grains.

The'dementing-material of the sandstones is gen-

1w .rbonate and/or authigenic clay. The ”shaies" or
mudstones generally'lack fissility and are frequently silty.
Lenses of cohglomerate,:usuaily composed of well-roundéd
and frequently well-polished quartzite pebbles and cobbles
in a matrix of relatively soft sandstone (see Plate VII)

occur frequently in the succession. Trails of pebbles and

16



cobbles are frequently encountered within the sandstones,
as are carbonized wood fragments. Occasional ash begs,
such as thog?;cxposea on the northeast  side of the coal
pod about line 74+00, vary from very soft and sticky,
white to olive green beﬁionite, to very hard and silicecous
éark grey, white-weathering blocky tuffs. The ash beds
are generally quite thin - a foot or less in thickness -~
but may be laterally persistent,.

The Coalspur coal measures of the Sterco-Lovett
area, consiSting of four main seams named early in the
minin@ history of the region, may be represented by the
following generalized undisturbed section in desé¢ending
orde£ (see Figure 3):

Val D'Or Seam: Divided into a thin (2 to 5 feet)

upéer and a lower seam (about 8 to 20 feet thick) by a well
defined sandstone parting 3 to 12 feet thiék, the total
coal interval varies up to 35 feet in thickness. The lower
scam only was m -1 at Foothills. |

Sediments: 60 to 80 feet of shales, sandstones

and siltstones with minor coal seams.

‘Arbour Seam: Up to 16 feet thick, with two to

three significant shale partings, this seam was never mined,

Sediments: 480 to 510 feet of thick sandstone,

shale and siltstone, with occasional impersistent thin coal

17
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———————

COALSPUR COAL MEASURES- Generolized undisturbed
stratigrophic section '
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secans, 4 LA

E}lkstono Scam: Split in places by 20 to 30

\

feet of s;gdstono and siltstone into an upper (Wee) and
a lower (Bourne) seam, this seam was mined at Lovett by
the Paéific Pass Coal Company as early as 1913 (Ross, 1974),
The upper seam is generali;\less than 12 feet thick with

partings, while the lower reaches a maximum thickness of

about 5 fegt. ‘ |
Sediments: 140 to 160 feet of sandstones, shales,

and éiltstones of variéﬁle thickness, with ocEasional thin ’

impersistent coal seams,

Mynheer Scam: With a normal thickness of from

17 to 30 feet, including partings, the typical section is
23 fegt thick, with the bottom 7 ;o 8 feet consisting of
alternating coal, shale and bentonitic shale layers. This
seam was extensively mined at Sterco, Coal Valley, Reco,
and Lovett by both surface and underground methods.

The total stratiéraphic interval included in the
section varies generally f}om 700 to 900 feet,

The coal of the Mynheer A pod is closely fractur-
ed and sheared, aﬁd the ﬁbfmally uniform layering of the
seam outside thé pod zone is contorted, brokenéandiimbric-

ated by/éyeudoplastic deformation (see Plates I to vI).

Despite such-massive disturbance, a general tripartite ash



20

content (waste partings), zonation has been noted (D. Mulder,
1976 - personal communication) in which a.zone'of relatively
Clcan éoal is bordered above and‘below by lesser quality
c¢oal. This zonation is probably a product of both the orig-
inal seam character and mechanical procegses.

The results of onciof the earliest proximate an- .
alyses of mine run coal from the study area are as follows

(Stansficld ct al., 1925):

Moisture / 7.3%
Ash - . 10.2%
Volatile Matter - 30.5%
1 Fixed Carbon’ : 41 .9% “
| B.T.U, Rating 9, 730 (¥é30, -160)
Moisture (Air Dry) .. 6.1% .
Sulphur | ' negligible

This analysis placec -he coals into the non-
coking sub-bituminous category of the time.
The Report of the Royal Commission an Coal (Car- .
roll, 1947; P. 39) notes that the younger Teftia;y coals
of the OUﬁer Foothills were largely in-the category of
high volatile C bituminous coal accordihg to ASTM standard
i
D338-38 (1937).

A more recent analysis examined the petrogréphic

and chemical character of drill core samples from the Val
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D'Or and Mynhpcr seams ([lacquebard and Birmingham, 1973).
The Mynhcer seam sample was taken to the southeast éf the
Mynheer A zone, from the Mynheer B aréa where the seam is
relatively undisturbed. Microli;hotype and maceral anal-
yses. were carried éut on thevcoai intervals of the Mynheer
seam through the use of 67 polished blocks and six grain
mounts., From this, the seam was divided igto ten petro-
graphic intervals without including partings. An inter-

pretation of the results of the anélyses was given and is

quoted as follows (Hacquebard and Birmingham, 1973; p. 11):
. "The variation in petrographlc composition
can Be related to the type of peat development,
As in the Val D'Or seam, forested peat bogs re-
sulting in predominantly'bright coal, high in
reactive macerals, probably existed during the ~
lower five intervals. Here also this part of the
seam, which is 9 feet thick comprises the best
coal, - It has an average ash content of 13. 5%, a'
B.T.U. value of 11,724 and contains two thin part-
ings that are 4 and 5 inches thick.

During interval VI a marked change took
place in the environment of peat deposition. Due
to a general rise in the groundwater table the
arborescent vegetation was largely replaced by
open pond and reed moor areas. The resultant
coal 1is high in inertinite (partlcularly lnerto-~

~detrinite [sic)) and in mineral matter. These
conditions foreshadowed the 1'8" parting of
coaly shale, which overlies interval VI.

In the upper bench of the seam the pos-
ition of the groundwater table remained rel-
atively high, and coal that is in general sim-
ilar to that of interval VI was laid down, but
with less mineral matter (except for the roof
coal, represented by interval X). The upper
bench is 6 feet thick, has 15.4% ash and a
B.T.U. value of 11,490. Its quality is some-



22

what lcs¥ than that of the lower 9 foot bench."
Chemical analyses supported by refiectancé stud-
ies showed ﬁhat fhe coals of both seams belonged to the
ASTM high volatile é bi;uminous cgtegory; Thé refiect~
ance studies revealed a slightly higher.meﬁamorphic grade
for the Mynheer sceam as compared to thé Val Q'Or seanm,

probably the result of its‘lower stratigraphic position.

&



5.0 Borchole Data

Few data from the long mining history of the‘
Sterling Collierijes Company and Coal Vailey Mining Company
operations are available, and iny a relatively meagre
quantity of material has been published on the restricted
area of this study. Aas a result, most of the study has
boon based on the work done in the arca 5inde 1969 for
Luscar Limited and Luscar-Sterco Limited,

Since 1969, a large.amount of information has
been gene};ted by the re-exploration and.preliminary devel ~
opment of the‘area. Recent work includes aerial éhoto-
graphy, photogeology, photogrammetric generation of7£opo~
graphic maps at 20 and 5 foot contour ihtervals’(l"=lOOO'
and 1"=200" scales), detail mapping of the pit areas on
a l":2OOr,S ale on both gedtechnical and geological bases,
drilling pro and a number of gngiqeefing, analytiéal,
hyarological and ecological studies;

A period of about 20 days was spent in the field
by the writer dgring June and July, 1976, for the purposes
of ;e—examination ofJghe outcrop areas aifeady mapped,
partiqularly in the mine pits, aﬁd in remapping an area of
about one and one-half miles to each side of the pod zone,
The mapping waé accomplished thrdugh the use of the Luscar-

Sterco Limited 1"=200' scale geological map of the pit area,

23
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a 1"=1000" scale topographic contour map of the area, and
l":IOOO'_scale acrial photographs taken by Western Photo-
grammetry Limited in 1970. A significant number of pre -
viously undigcovcrcd outcrops were examined, particularly
in the topographically rugged area to the northeast of the
pod zoné centre,

A compilation of this work and previous mapping
forms the base of the gcological map of this thesis (see
Figufe 13). Although work continues in the zone to bring
it up to production status, a data cufoff date of nmid-
August, 1976, was, applied for the purposé of this thesis.

Mény of #ho conclusions arrived at.during the
codrse of this study, éarticularly the shape of the coal
pod, are hased on data derived from the drilling programs
carried out along the pod zone ;ince 1970. : Prior to the
cutoff date, a total of 605 koreholes had been drillea in
the zone. Of these holes, 372 Qere logged geophysically,
and 24 cored. Oﬁe hundred and eight of the geophy;icallyA
logged holes were 'drilled in 1976. For 233 of the bore-
holes drillgd in previous years, only drillers' logs are
available. ' .

In order to resolve some doubts as to the relia—
bility of the drillers’ logs, a simple statistical analysis

of the correspondence between coal seam intersections as
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noted on the drillervs' veports and picked from the geophys -
ical logs was undertaken on 161 boreholes. It was found

that, despite surprising accuracy of within a few tenths

of a foot in some holos,‘a significant degroelof error exists,

as can be seen in the following table:

Table I: Drillers' log reliability analysis

Top Intersection Bottom Intersection
No. of Borcholes: lel 127
Range of Decviation: +3§', ~-17.5" +22', -38'
Mean. Deviation: +2.73" -1.46"

Standard Deviation: 6.16° 7.90°

For the 'purposes of the analysis, the intersect-
ion deviation was defined as the depth to the first (or
last) appearance of the coal pod in the drillers' logs
minus the depth to the intersection picked from the geo-
physical logs. Positive values indicate that thé drillers'
log depth was below the geophysical log depth,.and vice
versa.

As a result of this analysis, drillers' iogs
were relegated to lowest priority in_ interpretive data.
Drillers' logs were not\summarily discardéd; however, as

they provided valuable corroborative data in interpreting .



ambiguities in some hoophysical logs.

Because the geophysical logs aveilable were prod-
uced over a six and one-half year period (December, 1969 to
August, 1976) by five different logging companies, some
problems were experienced in correlation due to variation
in sonde specification, log type, time constants (nuclear
logs), logging speed and scales among the logs produced by
the various companies. An unfortunate aggravating circum—
stance was that, except for the 1976 logs; only microfilm-
derived photocopies of the logs were available, and these
were oftén of rather poor quality.

The boreholes were normally 4% to 4 3/4 inches
in diameter aﬁd were drilled by self-contained mobile rot-
ary rigs. The normal circulation fluid used was water,
with bentonite and chemical muds used to boost circulation.
Bran was used to control lost circulation. ©No readings of
mud character were taken.

| In gencral, the most frequently used log types
were natural gamma (324), single-electrode resistivity -
labelled as "Resistancé" on the logs - (270), and gamma-
gamma density (245). Less frequently used log types were
Vneutron—neutron (54) and caliper (97). Normaliy, these

logs were run in combinations of two or more. The 375 log

sets used are broken down as follows:
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Table II: Geophysical ) < ubinations
Combination Number
Gamma-resistivity-density lo1 F
Gamma-resistivity 79
Gamma—resistivity/cél}pcr—density 75

~ Gamma-ncutron . 48 .
Dengity SR 38
Caliper-density 15
Gamma-density . 9

Gamma—resistivity/gamma—neutron/

caliper-density 5
Gamma-caliper—densi;y 2
Gamma 2 -
Gamma-resistivity/gamma-neutron 1

The most valuable of the log combinations for
the purposes of the study was found to be the natural
gamma~resistivity/caliper—density combination, as emphésis
was placed on the location ana definition of the coai seams
and general lithological determination of ‘the enclosing
strata,

All four of the above logs react to the intersect-/

ion of coal in a borehole. Because coal is an organic mat- K

erial, its content of radioactive material is relatively
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low oxcept u-~ler extraordinary circumstances, thus the nat-
ural gamma log trace normally shows an anomalously low zone.
Conversely, because 6f its strong insulating character, the
resistivity curve typjcally shows an anomalously high value,
The bulk density of coal is also mu;h lower than that of the
enclosing sediments (generally 1.5 to 1.6 gm/cc, compared

to 2.3 gm/cc average for the enclosing rocks), thus a strong
dengity anomaly is normally rccordéd écross a seam inte;—
section. Finally, the caliper tool often records an over-
size hole across the coal intersection.because of caving

and mud erosion of the coal.

In spite of these strong reactions, no single Lpg
type will unéquivocably define a coal intersection or morel
generally, a-iithological sequence. A natural gamma trace
over a coal bed with high clay contént could be interpreted
as a sandétone, while kaolinitic shale with a low pota;sium
content may produce a trace much liké that of a‘coal seam,
A clean sandstone with fresh formation wager can also ex~-
hibit remarkably high electrical‘reSistivity. The densi;y
trace of a thin coal seam can be very similar to that of a
soft bentonite layer. Hole walf'irregularity affects the
response of both the resistivity and density logs, and cav~-
ing and mud erosion are common in the often poorly consol-

idated strata enclosing the coal as well as in the coal

28
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secams, A combination of log types is thus essential for

litholoai - intervrpretation,
‘he accuracy obtaina’ i+ in defining sharp lith-
ologic boundaries is «a'functic . logging specd and time

constant. for instruments dependent on'radioactive,measure—
ment, such as the natural gamma, ncutron and density sur-
veys; and on clectrode spacing for electrical logs, given
smooth hole wall conditioné. In the example given in Fig-
ure 4, the logging speed is 12 feet per minute and the time
constant for the'hétural gamma counter 1is 4 seconds, allow-
ing a theoretical boundary definition intervai of 0.8 feet.
The resistivity portion of the tool, coﬁsissing of a single
point, <¢ontinuous reading resistivity instrument, in theory
reacts instantanéously to changes in lithologicai character.
Without caliperfdevice to measure hole dimens-
ions and roughness, as was the case for the 1976 surveys,
the precision of the density and resistivity measurements
is reduced becauée the instruments do not discriminate be-
tween the rock walls Qf the hole and circulation fluids
occupying any spaces between the sonde and the hole wall,
As ﬁhe toeol used in 1976 employed a sprinééioaded skid to

o

force the tool againsgt the hole wail, the effects of hole

v

size were assumed to be minimal,

/The natural gamma-neutron borehole surveys were
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normally made through the drill string where unstable hole
conditions were encountered, taking advantage of the relat-
ively small diamcter of the sondeL The confidence placed
in the interpretation of this combhination of logs is relat-
iveiy low because of the variable attenuation arising from
the walls and joints of the drill string and the unknown
and presumably irregular spacing between the drill string
4

and the walls of the hole. The neutron-neutron tool in
essence measures the backscatter of necutrons produced by
the bombardment of the hole wall material by a neutron str-
eam from a radioactive source in the sonde. The variation
indicated by the log trace is related to the hydrogen con-
tent in the field éf measurement, and thus the porosity, of
the stfata encountered in the hole. Coal, however, is a
neutron absorber, and thus shows an anomalously low proport-
ional neutron codnt on the logs, ie. an apparently anomalous
high porosity.

| The logs of all of the 372»geophysiéally surveyed
bofeholeé drilled in thé Mynheer A‘zone were examined, and
for the most part, re-interpreted or picked to ensure con-
sistency. During log interpretation, lifhological discrim-
ination was based primarily on the natural gamma log, qual-

ified by the resistivity, density and neutron logs where

-available. 1In some cases, where only density or caliper-
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density Yogs were availablé, the lithology Qas takén as that
defined in thé drillers' logs (cg. borchole 638, sce Eigure
7).

The log interpretations thus arrived at were used
as a basis for ﬁhe construcFion of 59 cross sections at 200
to 500 foot intergals along the length of the pod zong&, from
line —40+Op to line 160+00. On each section all pertinent
surface and subsurface data weré:plotted, and taken into
considératiqn;in establishing the cb i pod boundaries.
Seven of thesefsections, selected as régzsfenting general
pod geometry, are reproduced:in Figures 5 ahrough 11 (see
Appendik B). Structure contour maps of tﬁe top épd bottom
of the pod (see Figure lé) and a coal pod isopach map (see
"< Figure 14) were also'conStrUCFed-as aids to interpreging,
'éoal pod'geometry. BeéauSe of their widely variable n;ture,
indicated in Eoth the subsurface and in outcrop, and the

-

nature of this study, lithological correlation of the strata

enclosing the pod was not attempted beyond the cross sections,

The coal pod boundaries as plotted on the cross sections
were derived from the structure contour maps, and precise -

correspondence of the coal pdd boundary and borehole inter-,
~ 5

section projected from off the section are purely fortuitous,

i
!

Borehole projections on the working sections were made norm-

I : ; \
_al to the plane of the section, and generally restricted to
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distances of less than 50 feet from the plane of the section

=

to remain within the limits of accuracy for the construct-
ion. In this mahner, any discrepancy in bouqdary elevation
arising from the dip of the pod boundary aQay Erom the sect-
ion was minimized.

Who:eas éome interpreﬁations depicted on .the il-
lustrated sections éppear to be unsupported, such conclus-
ions are based upon interpqlated data fro& beyond the 50
foot limit oflinfluence,vand upon:adjacent sections. All
available surface datarwere plotted on tg; working sectidné;
suéh data do'nbt appear on the illqstrétions because, by
chance,'outcrops.do not occur within the aréa of influehce
of these sections.

The structure contéur maps and the isopach map
of the coal pod (Flgures 12 and 14) were constructed on the
interpreted geological boundaries of the ;oal pod,iand do
not necessarily reflect,vnogzare infended to represent, the

i
i
i

econemic or mining limits of the body.
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6.0 Structdral Geology
6.1 Coal Pod Geometry

Based on.observations gatherkd in the field and
compilation and interpretation of gubsurface data, a more
or less dctalled plcﬁure of Lhe shape and structure of the
Mynheer A coal pod can be dlsccrned ‘in spite of the fact
that much of the hear—surface portion of the pod has bgen
removed OF obscured by the excavatiéns, backfilling and was-~

te dumps of past mining operationsi

In general, the coal pod éan be described as an
elbngate, 1rrcgular body of coﬁl érendlng approximately
northwes§~southcast, approximatély 3 3/4 miles long, 200

[ . . . .
to 1400 feet wide and varying in thickness from the normal

15 to 3O feet of the normal Mynheer seam to a maximum of

over 300 feet,

Bréadly, tve pod can be divided longitudinally
into three section5<increasing in complexity from northwest
to’ southeast. Northwest of line 60+00, the shape of thé
pod is relatively simple, consisting essentially of a mild~i
ly disﬁérted wedge,  dipping shallowly toward the southwest
(see Figures 5 and 6). To the northwest the pod dlmlnlqh—
es gradually in thickness until the normal dlmenSLOns of
the Mynheer seam are reached 5eyond line -40+00. Southeaét—

’ ) .
ward, the pod increases in thickness and the maih body of

34
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coal becomes more upright or vertical, Although most of

the evidence has been removeq by mining, much of this port-~

observeqd in‘outcrop betweeA liﬁes 10+00 and 20+00, where
drilling had shown a thickening of the coal, The occurrence
of the unnamed coal seam indibated in Figure 6 is based on
borchole data. TIts oriéntation 1S supported by‘bedding
plane Measurements fromp outérops north of the baseiine at
‘line 30+00,

. i O
The second section of the bod extends from about

\
line 60+00 to approximately line 109+00., The general shape

plane (seé Figures 7 ang 8), observed in outcrop (see Plates

I and II), ang confirmed by arilling,‘ As indicated by dril-

lihg, a short, steepiy dipping to vértical spléy trends sou-

thward from theinor;heast pod boundary faﬁlt, partially ,
transects.the‘pod, and disappears into a small monoclinal

:gpickening on thé southwestern edge of the pod at about line

65+00 (see Figure 12). The apex of the coal wedge in'this

Section is oVerturneﬁ'as it approaches éhe bqundary fault

| _
(see.Plate I). Southeast of -about 1life 75+00, the apex of

%
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Y
the coal wedge is truncated by a shallow northeast-dipping .
fault (see Plate II, Figure 7).

In the southeasternmost section,: from line 109+00

to about line 158+00, the’ coal pod, except for the coal face

~

cxposed at line lll+00,'does not crop outf The drastic
change in shape of the pod in this section (see Figures 9,
10 and 11) is extrapolated from data derived from the num-
erous boreholes drilled in this area, The gshape of the pod

in this section is broadly anticlinal, dgpping shallowly to
the northeast and southwest, ' _ } i
| The northeast'boundary fault, characteristic of
the. pod section to the northwest dlsappearsbabtuptly into
the coal pod  at about line lO9+OO
Southeast of about line 109+00, a sccondary pod
parallels the strike of the maln pod to about line 122+00,
| where it dlveroes, plunglng}more nearly southward away from
the main pod (see Figgtes 12 and 13). Based on the bore-
holes intersecting this%secondary pod, its roof is seen to‘
: i ,
be strongly anticlinal in shape, while the floor rémaioé?
shallowly monoolinal, diéplng to the southwest (see Figures

1
9 and 10).

The main pod southeast of line 109+00 is hlghly
complex, tHhe ‘roof of the pod belng more strongly deformed

than the floor.' Southeast of about line-115+00, the apex
s
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of the pod is increasingly overturned to the -southwest, form-
ing a tongue of coal extcnding southwestward from the main
body of ceoal (sce Figures 9, 10 and 11).

Southeast of line 130+Ob, the extent of the main
pod diminishes to about line 158+00, where it terminates
abruptly against the Reco Fault.

A steeply northeast-dipping reverse fault, with
a tﬁrow of about 120 feet, and étriking subparallel to the
péd,'intersects the main pod southeast of,line‘l22f00, on
the norfheast side of‘thc bascline (see Figures 10 and 12).

Within the Mynheer A pod, the coal is closely
broken;, with %ho dominant ofientétion of slip surfaces . .
paralle} to the enclosing walls near the pod boundaries.
Toward the centre of the pod, the coal is increasingl§ coM~
torted and.sheared (see'Plates I.thrOUgh VI). Of particular
note‘in Plate I are the injection tongues of coal into the |
overlying sandstone along the right hand pod margin and the
lineation in the coal parailel to the boundary fault which
forms Fhe left hand margin of the pod. In Plate II, the
deformation of the coal can be seen on the face of the low-
ermdst mining 5ench, Plété IIIfillﬁstrates several features
of interest, ie. the éeneral ?ara;lelism in the coal in the

upper and left portions of the exposure, the contorted nate‘

ure of the coal below, in the centre.and right portions of
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the exposure and thc‘rotationally fractured sandstone incl-
usion near the right margin of the pod. Plates IV and V
illustrate in more detail the degroé of contortion occurr -
‘ing in the lower centre of the exposure. The variable but
generally isoclinal folding and close shearing common to
the coal in the pod interior is well 1llustrated in Plate
VI, from the northwestern, less complex, arca of the pod
zone,

The élosely broken and frequently contorted nat-
ure of the coal within the pod, ﬁoget@er with the occurrenét
of injection tongues into the surrounding strata as seen in
Plate I andlthé:roof rock inclusion as seen :in Plate IIT.
indicate a predoniinantly pscudoplastic deformation history
of coal mdvemen£. The greater degree of deformatioﬁ of
strata overlying thelpod than that underlying it indica%es
~that a gfeater.amount of shdrtening'has occurred in the:
superposed sheet.than has affected the floor of the pod.

The coal has apparently served as a zone of compensation,

flowing into areas of lower pressure created by ‘this dif-

%

ferential movement.



6.2 Structure of Strata Enclosing the Coal Pod

In order to gain an overall picture of the struct-
ure of the Mynheer A zone, a computer anaPysis of kedding
orientations was undertaken. Bedding oriqntations from out-~
crops in the Mynheer A zone were analysed by dividing the
zone into 11 areas and calculating the best-fit fold-axis
in each using a method described in Charlesworth et al.
(1976). Although considerable variation in fold-axis orient-
bation was found, there was a tendency for the areas to form
two groups. Northwest of line 60+00, 'the best-fit fold
axls has a trend of 128° and’a plunge of 1°, with Eomparat—
ively little scatter of the bedding poles (see Figure 15),
SOutheést of this liPe;'the best-fit fold axis has a trend

’

of 137° and a plunge of 9°, with four times as much scatter

/

(see Figure 16),

A dominaqt.anticlinal structure characterize; the
Mynhger A zone, with strata northeast of the baseline dip~
ping primarily to the northeast and those to th% southwest
;f the baseline, southwestward. Northeast of the baseline,
and within the pod zone, smai}er fold and fault structures
increase the complexity of the structural pattern. Three
major faults dominate the overall structural pattern. These !
consist of the following (segl?iéures 2'and 13):

a) a steeply‘noréheast—dipping, irregularly north- ‘ D
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west-trending reverse fault intersecting and truncat1n§ the
coal pod between linés 58+QO and 109+00;

b) a steceply dipping to vertical north-trending ;
fault intersecting and terminatiﬁg the coal pod at about
line 158+QO; and

c) a shallow, northeast-dipping thrust fault
which has projected a shecet of strata partiall§>over the
southern halflof the poa zone,

Between lines 58+00 and 109+00, a northeast—dip4
ping reverse fault intersects and truncates the coal pod
(see Figures 7 ahd 8). Although the fault is quite irreg-
ular in plan (see Figure 13) and varies in dip from 35° to
80°, the general trend of this fault is subparéllel to the
baseline with avcrége dips from é0° to 70i to the'northeast.
The strata of the northeastegn fault block are assumed to
be stratigraphically lower than‘the southwestern block, as
there 'is no correlation of bqrcholﬁ data acrosé the fault,
and the uniqué succession of thin volcenoclastic strata
- seen in outcrop on line 75+00 are not observed to the south-
w;st where strata overlying the Mynheer seam are exposed
Northwest of line 90+00, the strata of the,northeast block
appear to dip monoclinally northeasterly at about 30°, where—
as to‘the‘sgutheast the strata have been folded, with south-

erly,dips of'25° to 60° predominating. A thin coal seam,

0
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which‘is not corvelatable in subsurface across the fault,
-oceours in outcrop and is intersected Dby borecholes in‘this
block between lines 96t90 and 106+00. This seam appears

to be one of the thin, impersistent ®ecams co&mon throughout
the Saunders Formation., To the nort% of line 58+00, the
fau}t apparently swings northward, beneath the edge of the
northeastern thrust sheet, Thé radical change in strike is
marked by a short south-trending splay fault intersccting
the coal pod. At line 109+00, the‘fault abruptly disappears
tnto thc'coal pod.

Because the fault occurs where the pod reaches an

i

T
o
eyt

apparent thickness of over 300 feet and the strata on each
& 4

side of the fault: are not correlatable, it’is assumed that
vertical fault movement is in excess of 306 feet. The
total amount of fault movemenf is not known at this time.

The sougheagtern limit éf the Mynheer A coal pod
occurs at a'prominent, approximately north-trending fault,
herein ‘called the Reco Fault, whicﬁ intersects the;baseline
at approximately.l;ne 158+OO. A surface expression of trans-
ourrent movement‘along this fault is exhibited in the offsef
of the Lovett River syncline and Bea&erdam Fault (see Figure
2). Although the Lovett River is strongly offset in‘follow;

ing the course of a portion of this fault, there is no top- L

ographic expression.to suggest that the fault is continuous
. '
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into the thrust shect to the north (sece Figure 13). That
the fault is continuous beneath the sheet is revealed by tﬁe
abrupt termination of the Mynheer A coal pod and the dist- |
ortion of.the Mynheer B coal scam at this point; A north-
trending lineament, without apparent southward continuation,
does occur in the thrust sheet at approximately line 109+00,
|
‘some 4900 feet northwest of line 158400, This lineament
is considered to have been caused by the continuation of
the Reco Fault in ‘the thrust shect;ﬁand is referred to as
the Reco Fault Extension (see Figure 13),

Recent drilling in the fauit area south of Reco
suggests that the fracture may be compléx, partiéuiarly
where it approaches the Beaverdaﬁ Fault,

Movement along the Reco Fault was apparently both
transcurrent and no:mal; Sinistral transcurrenﬁ dislocat-
ion.is apparént in the offset of the Lovett River syncline,
NormaL'dip—slip movemgnt is ind}cated by the juxtaposftion
of the Mynheer a pod and the Mynheer B coal seam, The lat-
ter eXhébits characteristics similar to the Mynheer A seam
'downdip of the pod - ie. a seam thickness of 17 to 30 feet,
and relatively gentle dips‘of 8 to 20 degrees southwestward.
A vertical component of fault movement of Fhe southeastern

block is necessary to elevate the Mynheer B seam to its

present position,




The thrust sheet partially pgbjcctod over the

’

southcastern half of the coal pod (sec Figures 2 and 13) is

"

one of the ma @B structural elements of the Mynheer A zone.

The leading cdécvof the thrust sheet, observed in outcrop
between lines 83+00 and 86+00 in the walls of ;he Luscar-
Sterco Limited 1974 test pit, appears to dip.northeaéterly
at approximately 10°. This edge was traced southeas*:ward
and northward using photogeologié techniques to a junction
wifh the Lovett Fault. ,

The northern portion of this thrust sheet north-
cast of the pod zone has been deformed into at least;one
large scale anticline-syncline pair (see Figure 2) and num-
erous small scale folds and faults occur. Surficial erosion
of these structural features has produced the relatively
:rﬁg;ed topography of:tbis,area as contrasted with that of
the structurally sim@ler surrounding areas. Of particular
note 1is a small anticline-syncline pair along the edge of
the thrust sheet southeast of line‘il6+OOj in which the
anticline occuré above the centre of the main coal.pod and
thé syncline adjaceént to the southwest is partially under-
lain by an extenti .. »r tongue projécting from the main
5ody of coal "3:1“ rng lO’and li).

The t. - . ‘“eet for. . +the roof of the main coal

pod southeast of line 109+0J, the fault plane occurring at




s

the junction of the coal and the roof strata. Between line

78+00 .and 83+00, where-the strata have not been disturbed

by mining, the thrust sheet edéc truncates the apéx‘of the
wedge-shaped coal pod (see Figure 7). Comparison of geo-
ph&sical survey trages from boreholes penétrating the thrust
sheet show no correlation betwcenlthe strata of the thrust
sheet and those underlying the arca to the southwest of the
thrust sheet,

The throw of this thrust fault is esfimated to
be about 5500 fect, based on the offset between.the Reco
Fault and the Reco Fauit Extensipn, and assuming that thrust

movement took place normal to the regional strike.

w . . . . . . -~ -
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7.0 Summary and Conclusions

Little published data\aro'gvailablo on the geol-
ogy of the Outer Foothills ofithe Rocky Mountains in the
Coal brancﬁ area of Alberta. The Mynheer A zone, centred
on an extensive pod formed in the lowermost or Mynheer seam
ofitho Coalspur coal mecasures, has not been subgocted to a
detailed structural investigation. The purpose of this
thesis is to pPresent an interpretation based on such a study
of the éeometry of the coal pod énd its structural setting.

Tho‘poalépur coal measures occur in the upper
part of a thigk accumulation éf continental clastic sed;—
ments overlying the marine Cretaceous Wapiabf FormAtibn.
Confﬁsioh exists in the published stratigraphies of these
sedime: rimarily because of the lack of suitable’déta.

Based on the large amount of data‘generatedsby
prepfoduction exploration and developmeﬁt oﬁ the Mynheer
A zone by Luscar-Sterco Limifed,'partiéulari? on ‘a large
nhumbe geophysically logged borcholes and'a field map-~.-
Ping program by the author, a'series of closély'spaced‘cros
sections, struéture contour diagrams of the top and botton

of the coal’ pod, and a coal pod-isopach map were construct-

ed; and a surface geologiéal map compiled. From these con-
' X !

structions, an interpretation of the geometry of the coal

v

i
pod and its structural setting was derived.

<
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Certain conclus{ons and obschations méy be made
ag a result of this study:

1) Analysis of bedding orieﬁtatiops from the
afea show two genecral structural regimes exist, witﬁ slight-
ly differing, but southcasterly—tfending_shallow plunges.

2) The Mynhcer A coal pod is an elongated body
of ifregular shape roughly 3 3/4 milesvlong by 200 to 1400
feet widé, and where Qﬁdistﬂrbed by miping, in some placeé
over 300 feet thick.

3) Three shape elements can be distinguished

~along the length of the coal pod: a mildi& distorted strat-

igraphically bound wedge in the northwestern portion,; be-
coming more upright in the central third of the-body, where
it is truncated on the hortheast side by a stgég%y north-

east-dipping revarse fault and at the apex by a shallowly
) ‘ o .

'northeast—dig%ing thrust fault; and a strongly distorted

anticlinal form in the southeastern third.

4) The pod bifurcates toward its southeast end,

forming a smaller anticlinal pﬁﬂ'southwest!of the main pod.

5) In the southeastern third, a shallow north-
east-dipping thrust intersects the top of the main coal
pod, producing an extention or tongue of coal projecting

-3 ! .

to the southwest and folded with the leading edge of the

thrust sheet.




6) Tho:Strongly‘southwest-dipping strata over-
lying the southwestern side of thé Mynheer seam dip more
moderately away from the pod zone into the Lovdtt ﬁlvor
syncllnc «

7) At its southcastern end;sthe coal pod term-
lnates abruétly against the steeply dipping to vgrtlcal
‘horth- trendlng Reco Fault

8) In the southeastern portion of the pod zone, ’ %
a éteeply northeast-dipping reverse fault with a throw of
approximately 120 feet and Erendlng sub—parallcl to the
ﬁain pod, intersects the pod northuast of the baseline,

9) The shallbw thrust sheet which dominates the
structure of the southeastern énd of the pod underlies most
of the area betwecen tﬁe pod‘zone and the Lovett Favlt to
the northeast. The foIding aha common ismall-scale normal
andithrust faulting in the éhrust sheet to the northeast
of thc pod zone is the basis for the rugged topography ofl
fhe arca. The throw of the major thrust fault is estimated
to be in the order of 5500 feet,

lO)/ Movement along the Reco Fault is seen to be
transverse, comprised of sinistral lateral and vertical
components, p;oduc1ng the present juxtaposition of the Myn-
heer B seam and the Mynheer A pod

11) Sﬁall-scale foldihg and faulting occur along

Ly . <4 T T e e 2 EDY . e DA o T o R




the length of the ¢coal pod, increasing the complexity of

" its geometry. I ' »

i
12) The coal in the pod has acted as a zone of
' : . k *
compensation and slippage between the substantially short-
ened overlying strata and the relatively tndisturbed under -
) : . \

lying strata. Deformation of the coal was primafily pseudo -

plastic in mode.
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Plate I:

¢

Mynheer A coél pod exposure on southeast
wall of mine pit at appfogimately line
74+00. Scale at, the coal face is approx -
imately 1"= 50'-,
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Plate II: Mynhecer A coal pod exppsure at northwest
end of the Luscar-Sterco Limited 1974 test
pit at approximately.line 84400. The height
- , of the nearest coal face is about 8 feet.
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Plate III: Mynheer A coal pod exposure on southecast

i wall of mine pit at approximately line 111+00,
At its centre, the coal exposure is about 23
feet high,
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~ Plate IV: Closcup-view of central portion of ex-
‘ posure shcwn in Plate III, illustrating
degree of coal deformation. The scale
is about 1"= 3%'.
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Plate V:

Closeup view of shadowed area in lower left '
quaé}ant of Plate IV, showing detail of small-

scale structure in the coal. The pocket
knife is approximately 3%" long. o
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Plate VI: Mynheer A coal pod exposure on the north-
east side of mine pit wall at approximately
line —$20+00, looking northwest. The pocket

' ' knife is approximately 3%" long.
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Plate VII: Typical conglomecrate lense - located at
wkthe northwest end of the Luscar-Sterco
Limited test pit above the coeal pod. The
,—~/<~\\> lense cap is 2 1/8" in diameter.
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Figures 5 - 11
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