

































































































































































































































































that partiocular sesocliations of witrain and durain say be
preliminary stagee in the formation of ¢lsrain appears
significant. In sample © 204 - 6, shown in Flste I, flg. 13,
vitrain and dursin segments alternste in a similar fashion
as in clarain found in Palaeozolc banded bituminous coals,.
In the latter, however, the alternate segments ars thinner
and closer together, producing a series of bﬁgbt and dull
gtripes., The slternstion of vitrain and durain in sample

® 204 - 6 suggests that 1f further compacting of those
seogments and compression of the coal ogourred, & condition
similar to that found in clarsin might result., In view of
thies evi‘ence, it seeme possible that the claraln found in
banded bituminoue coales was orgeniszed originally in a mamner
similar to the vitrain-durain associstion in sample @ 204 « 6,
snd that prolonged exposure of the latter to pressures and
heat has resulted in transformation inte clarain.

The exasination of amierofossil Crequencies in the coal
types sug:osta that they are sufficlently variasble to juetify
the differentiation of Brazeau cosl types on the basie of
uicrofossil type and frequency differences, If the ldentity
and meerofossil relationship of eaoch microfoecil is established,
evidence of the plant types and asrociations imvolved in the
formation of the three coal types will inevitably be forths
coming., However, mﬂ‘uimt informetion pertaining to micoro-
fossilemaerofossil relationships 1s not avallsble at the
present time to realise this possibility.

The recognition ©f ninety-iwo mierofoesils throughout
all the samples demonstrates that spores and pollens are
substantial components of the Brazeau coale, This fact is
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particularly eignificant in view of a récent unsuccessful attempt
by Newmarch (21) to separate microfossils from Kootenay
(Lower Cretaceous) coals from the Crowsnest Pass area in
sufficient numbers to be useful for correlation purposes.
The frequency of a few microfossils per slide,as reported by
Newmarch,is in direct contrast to the several hundred specimens
obtalned per slide from maceration preparations of the Brazeau
samples., In view of the dirriculﬁy encountered in macerating
vitrain in the Brazeau coale, it 1s entirely possible the
Kootenay coals contain a predominance of this type, which may
account for the low microfossil frequencies obtained by Newmarech.
In consldering natural relationships of the Brazeau
microfossils, evidence suggesting apparent relationships
only can confidently be offered., This is mainly due to a lack
of knowledge with respect to the relationships of microfossils
to parent plants, : Other investigators have attempted to link
microfossile from Mesozolc and Tertiary coal deposits to
spores and polléni assoclated with existing plants, This has
resulted in the recognition of natural relationships of meny
mierofossil forms resembling certain of those belng presently
consideroﬁ. However, the relationships of many of the Brazeau
microfossils are uncertain, and the assigning of these forms
to natural groups 1ls difficult and possibly inaccurate.
Suggésted affiliations are offered on the basis of similarities
of Brazeau microfossils to pollens and spores of extinct and
living plant groups. In this way, it 1e hoped that knowledge
of the flora which existed during uppermost Cretaceous times
in the Entrance area may be gained.
Ca the basis of evidence accumulated, microfossil members

of groups L, M, N, and P appear to represent pollens of extinct



and modern Gwmqwm. Group L miorofossile are similar to
forms asalgned f.J Cyeondales and Bennettitales, Hembera of
group M have not been clearly identified or correlated, but
poseibly resemble pollens of extinet species of Ginkgo, and
related genera ef Ginkgoales, Uroup N forme are very similar
to pollens of the Abletineae, and particularly those
representing genera of the family Pinacene, Iilerofossils of
group P appear to be relasted to pollens of Jgguols, laxodiua,
and Gryptomeris, although sufficlent forms of these geners
have not been identified to scourately substantiste thie
sorrelation, |

Hiorofossils sssigned to groups O, R, 5, 7, and V, have
apparent relationships with nﬁer:n of Pteridophytes, with
the exception of 5., which has been identified as & foram similer
to spores of gSphagnum, end therefore 1s representative of the
division Bryoplwu.' iuaumaih assigned to group O are
eimilar to endospores of extinet specles related to modern
species of Polypodium. Group R spores are possibly spores
of extinot specles of Equisetales, whereas those of groups
% and T show marked siamllarities to sporee of both modern
and extinot ferns, Hembers of group V sppear to be perispores
of specles related to Polypodium, although it is poscible that
they are aoctually eporss of other Pteridophytes.

The morphological characteristios of microfossils in
groups ¢ and U indieste that these forms are related to sodern
Anglosperm pollens, Hembers of the former group are very
iunu- to pollens of plants of the Betulacese and Juglandaceae,
whereas those of group U appear related to pollens of the
Caryophyllacese and Chenopodiascese, Positive identification of

]
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the relationships of microfossils within the latter group is
d:.ttimu, hovever, because of widespread changes which have
oscurred in the flore from lMespsele times to the present,

The recognition of mm mierofoseiles indicates Mt
the flors was veried with respect to existing plant types during
the periocd of deposition of the Draseau coals, The predoainance
of microfossil types associated with Gymnosperme and FPteridophytes
suggests that the flora conslisted mainly of ssscciations nr
parent plants of these two groups. The comparatively low
proportion of pollens possessing Anglosperm charasoters indlostes
that monocotyledons and dicotyledons foraed a ainor part of
the flora, 7This evidence supports the theory that a predominantly
Gymnospern-Fteridophyte floral complex existed during uppermost
Cretaceous times, and that Anglosperme had not yet evolved
into the dominsnt florel constituent,

The wide varistions in smicrofossil types and frequencies
found throughout the samples may be appllcsble to future
sttmu at correlating or esperating the thin seams within
the Brazeau formstion, Consistently occurring “general”
miorofossil types such as Op and 0,, sugcest that s possibility
exists of correlating the Brazeau seams by sstablishing
uni formity of freguengy percentages as indicated by histograms,
This poesibllity, however, will be dependent on the uniforaity
of oceourrence of miorofossil types ae established in histogram
regorde of many semples from esoh horizon,

Of the two possibllities, that of seam separation sppesre
more practicable on the basis of the evidence obtained, The
wide variations in types and frequeacles of most microfoseils
from one seam to another sugreet that the uuﬁ could be readily




separated, The histogram charscters of all the samples
investipgated are sufficiently variable as to facilitate
separation of thin coal seams within the Braszeau formation,
Additional signifieance becomes attached to this evidence
when the separation of stratigraphic horizons containing
thin coal seame is considered, and where similarities and
differences in histogram characters might possibly form the
basie for delimitations of major geologieal formations,
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Figure 1,

Figure 2,

Flgure 3.

Pigure 4,

Figure 5.

Plgure 6,

Explanation of Photographs

PLATE X

« Polished surface of sample T 204 « 2(d) ehowing
an association of vitrain and durain, The
sharasteristic rhomboldal fracture of the
vitrain and coarse appesarance of the durain are
obvious, Bituminous, X 1.5

~ Enlarged photograph of sample T 204 - 2(d),

X 1eT5

« Polished surface of T 204 « 2(b), showing
vitrein (top) greding into durein, snd lenticuler
vitrinite intrusions within the latter,
Bituminous, X 0,8

« inlarged photograph of sample T 204 - 2(b),

The vitrinite lenses are more cbvious than in
Fige 3¢ X 0.9

- Polished surface of sample T 204 - 2(a)s The
lovwer regions of duraln contain nuserous vitrinite
lenses which are noticeably lacking in upper
regions, The slightly separated bedding planes
appearing as longitudinsl oracks are obvious,
Bituminous X 0,8

= Irregular surfece of sample T 154 « 2(e) showing
vitrain interbedded with fusain, The wide
seperations between vitrain layers originslly
contalned fusaln, Hote the rhomboldsl or somewhat

concholdal fracture of the vitrain, Subebituminous,

X 1.2



Flgure T, =« Flattened surfece of sample T 426 « 2 in
which the fuselin and vitraln are interbedded,
The former type is clearly recognizable in the
outer regionsj the central area showing exposed
vitrain, Subebituminous, X 1.4

Figure 8, « Polished surface of ssmple T 154 - 2(b) showing
unconsollidated durain, The numerous cracks
(bedding planes) are charscteristic of durain
in sube~bituminous Sraseau coals. X 0,7

Flgure 9, = A portion of a polished surface of sample
T 204 « 1 showing vitrinite lenses within durein
which has a typical "pebbly" ammq
Bituminous, X 1.6

FMgure 10,~ Polished surface of sample T 428 « 1 showing
numerous bedding plemes within a subebitumincus
vitrainedurain matrix, X 0,7

Figure ll,~ Irregular surface of sauple & 150 showing
comparatively uncompacted vitrain layers., The
rhombolidal and conchoidal fractures characteristie
of bituminous vitrain are noticeably lacking.
Subebi tuminouss X 0.9

Flgure 12, Polished surfece of sample T 204 - 2(e) showing
vitrain in upper regions grading into durein cone
taining vitrinite lenses., The separated bedding
planes and transverse fracture planes are obvious,
Bituminous, X 0,95

Figure 13, Polished purface of sample ® 204 - § showing
alternating vitralin and durein layers, Bituminous
X 0.8



Flgure 14,- Polished surface of sample T 154 - 2(a) showing
irregularly fractured vitrain more consolidated
than within other sub~bituminous samples.

X 1.4



PLATE IX
Hierofossil DMmensions

Designation  (ifiorons) sample  Slide Co-ordinates
Ly 25 %18 T156 a1  Cuel6 17,3 1 149,6
Ly (1) 23 x 16 T 204 - 2(b) Cge30 12,8 1 144,9
Ly (11) 21 x 15 #2041 Oy==8 37.0 1 158,1
Ly (1) 32x18 €204 -1 Cy==B 30,55: 158,2
Ly (11) 34 x 17 T A28 -1 GueS50 43,2 1 158.8
Ly (1) 26 x 17 T 204 « 2(b) Gg=23 19.2 1 145,35
Ly (11) 26 x 17 T 204 = 2(b) Cye290 20,921 160,0
My (1) 23 x19 2051  Ceesd 19,6 1 14,2
My (11) 23 x18 9205 1 | OgeeS5 43,3 : 15946
Hy (1) 21 9205 1  CueeS 48,8 1 1560
My (1) 21 x18 T 204 = 2(b) C_~18 30,8 : 159,85
iy (1) o7 ® 204 « 6(1) Cge52 19,7 1 155.5
gy (11) 6 x21 02041 Cuo=8 179 1 145.5
My 31 x 26 T 204 « 2(b) 0Cy-18 18,0 : 158,6
fe 35 TA2B « 1 Gg=A3 25,4 1 153.6
g 23 x 18 © 204 - 6(111)C 55 449 1 154435
B W x23 TIN -1 Cg=32 1447 1 148,0
e 18,5 /T 204 = 2(0) Cyee3 27e3 1 159445
Ny SPx46x32 T 204 « 2(0) G =6 1744 3 152,15
5, 58342 T197 -1  GgeBl 17,651 1528
0 (1) 39x28 9205 -1  CueeS 39,7 1 1607
0y (112) Bx26 & 2005 -1 ComeB 15.4 3 1442
0p (1) 4 x 35 @ 205 - 1 Cg==5 13¢1 1 244,0
0 (11) 35 width ® 204 - 1 G =13 353 3 1636
03 (1) 44 x 30 © 205 - 1 Gg==5 47,9 & 162,1
03 (11) 4 x 25 9 205 -1 Cg==T 50,9 & 156.,0



9, (1)
0y (1)
9, (211)

Og (X 340)

P, (1)
Py (11)

"2

Ry (1)
Ry (111)

%
T, (1)

7, (1)
T, (1)
T, (41)
T~ (111)
¥y (1)
¥y (11)

33 x 42
38 x 28
40 = 33
56 x 33
28 x 19
2 x 16
35 x 30
28
40
58 x 51
63
25

44 furrow

18

40 x 30
52 x 45
52 = 33
AT x 32
14 x 12
17 = 1%

Resiguation _(Microns) demple

T1%% -« 3
T 428 - 1
T 204 « 2(b)
T 428 « 1
T 428 « 1
T 204 - 2(e)
T 154 « 1
® 204 « 1
@ 204 - 6(1)
® 204 - 1
® 204 « 1
T 204 « 2(e)
® 205 « 1

® 205 -1
® 205 - i
® 205 « 1

glide Co-ordinates

Cpel6
0 =48
Gpel3
=3
Cg=39
Cg=14
0,15
0 ==8

T 204 « 2(b) € 23
@ 204 - 6(111)0g=55

T 154 - 1

Cpmlt

29.2 3
40,2 3
50,853
19,0
44,951
J1.1 ¢
3540 3
43.4 2
12,9 3
35T 8
29.0 3
37651
52e9 t

4840 1
48,6 1
7346 3
D0 1@
32e2
2649

Lo

147.6
1553
15846
15445
145.8

148,55

148,85
157.5
148,08
158.1
1637
148,8
152.7

150.8
149.8
1537
148,3
1437
15246

Range of megnification 250 - 325X for sll miero-
fossils unless otherwise noted,



FLATE II1

tilerofossll Dimensions

Designation (Microns) Sample “lide Co-ordinates
L 23 x 15 T 204 - 2(b) Cpel3 50,751 150.5
L 19 x 14 9205 - 1 Cg==5 40,3 t 150.7
Lg 24 x12 TL19T =1 Gge3l 39,0 1 156.8
Hg (1) ar ® 204 - 1 Oy==8 39.4 1 157,75
Hg (11) 28 x19 ©® 204 -1 Gy==8 6.8 s 156.1
Mg 37 x32 T4 -1 Cg=39 4l.3 1 145.7
Hyo 26 T 204 - 2(b) Cg-29 47.9 3 157.15
Myp 21 T A28 =1 G -40 45,251 147.8
Ny TOx 27 © 204 - 1 Cy=13 33.2 & 162.3
Ny (X430) 61 x 28 @ 204 - 6(1) C,=53 6.651 149.5
e 61 x A7 @ 205 - 1 Cg==5 1T7.5 : 145.6
Ng 115 x 70 @ 205 - 1 Gye=t 2148 3 144,1
iy 93 x 54 9 204 -1 Gu=14 15.9 1 146,45

¥g (1) 119 x 93 T A28 =1 Cue50 1643 1 145.9
g (11) 115 x 63 @ 205 - 1 Cg==4 55,751 149.1
Ng 86 x 60 T 428 - 1 Gg=39 &T.4 1 146.5

of portion
remaining. ;

10 56 x 35 T A28 «1  Cge39 2943 1 163.2
o1y 6L x 37 T 428 - 1 C =40 44,0 1 157.2
37 68 x 52 © 208 -1 Cym=5 4l.8 1 157.7
0 63 x 39 TA28 -1  C e-A7 20,4 : 156.2
" 44 x 35 T 154 -1 Cpel6 11.6 1 149.6
Py 32 x 23 T 204 -« 2(b) G =18 14,0 1 160,4
Py 35 x 26 T 204 -« 2(b) Cge-23 49,251 150.9



Mierofoseil Dimensions
Designation (Hierons)
.ups BxN
?6 39 x 16
97 &% x 28
Plo 6l = 22
911 46 x 28
& (X340) 3 x 26
qy Aax35x35
S {1) 3% x 26
93 (11) 3% x 24
ax (111) 3 x 26
2% pore
“ ' oat
26 pore
% % ool
~p 21 x 19
33 (1) 61 x 3%
fiy (11) 70 x 35
“5 91 x 69
Rs (1) 60 x 35
Rg (11) 68 x 38
8, (1) 63 x 51
g (11) 61 x 59
By 46
93 41
By | 35 x 28
Se (x540) 53 x 40

Sample flide Co-ordinates
0 204 « 6(1) G,-ﬁl 19,7 ¢ 14T.45
T A28 -« 1 Cg=43 10,4 : 156.7
T 204 = 2(e) G e=A 19.7 1 155.5
T15% « 1 c,-xﬁ 34,453 14T7.0
T A28 - ) C."Eo 259 16302
T 428 o 1 c.-ha 31.1 § 158,1
T 428 - 1 =40 3946 t 157,0
TA428 -1 C-50 53.5 t 149,7
T 428 -1 Cy-48 32,0 s 155,5
T 428 - 1 Cg=39 3040 1 146.9
T A28 « 1 Gg-AT 43,2 & 155,3
T 204 - 2(b) =29 44,1 & 1621
T 204 - 2(b) Cg-18 18,2 1 148,85
0 204 - 6(1) 0.-51 14,453 152.4
® 204 -1  GyeeB 32,4 : 157.8
T 204 « 1(a) OCgeel 55,0 & 153.3
T 204 - 1(a) Cg=-l 35,0 : 160,1
T 204 - 1(8) 0.“1 3505 ¢ 160,0
T 204 - 2(b) %‘13 509 3 140,.5%
® 204 - 6(111)C,~56 27,1 & 144,1
® 208 - 6‘1) 0.-‘54 ﬂﬁ.& B 1*5.0
® 204 - 6(1) Cy-52 52,0 1 159.1
T 204 - 2(b) Cg-21 38,6 1 156,9
® 204 « 6(1) Cge52 40,0 1 182.7



Miorofossil Dimensions

Designation

"7 B0

S (1)

)

Sy (%260)
T, (1)
T, (11)
Ty (111)
T

Tg (1)
Ty (11)

(Microns)

Snmple Slide

Co-ordine tes

A i

38 furrow ® 205 - 1 CymeaT
i-22

35 tri-
lete arm
11 long

84 pore
to end

110 x 84
largest
L& ¥
61 trie
lete amm
22
2.8
arges
fareey
66 x 42
70 x 44
56 x 42
55 z2 3
56 = 49
34 x 29

14
14
23
22
28
5
fil :.27
21 x 12
39 x 26
MBxa

23

® 204 - 6(1) GCye54

T 204 « 2(0) Cpee-d

® 205 -« 1 Cym=T
® 204 = 6(111)0,-56
® 204 - 6(1) G,-51

® 204 - 6(1) Cye54
0 204 = 6(1) C =54
T 204 « 2(b) g -22
0 204 - 6(1) G =51
TA97T =1 Cg=33
T 204 - 2(0) Ug-ld

T 204 = 2(b) Cy~27
T 204 - 2(b) Cge27
T154 « 1 Cp=16
T 428 - 1 Cy=47
@ 204 - 1 Cy=13
® 204 -1 G,=13
0205 « 1 Gyma?
0 204 - 6(311)C, 56
T 204 « 2(e) Cp=eT

T A28 - 1 g

26,0 3

39.2 3

21.4

10,45
331 3

3649 3

18,2 :
2540 1
53951
45,8 1
3040 :
34,353

13.2 ¢
13.2 3
359914
42,9 1
4,9
32.8 3
49.3 :
333 s

3481512
18.5 H

163.2

144,9

153.0

163445
143.6
147,45

156.2
145,0
149.8
147.8
149.4
150.2

150,45
150645
148,75
1557
154,5
1623
155.7
143,35
158.1
161.7



Mierofoeesil Dinensions
Designation (Microns) Sample 8l1de Co-ordinates

Vg 4T x 30 T 204 - 2(b) O =22 36,351 14T.5
Va 6L x37 T197 =1  Og=3l 38,551 150.55

¥ (X330) 33 x 28 T 428 « 1 0..“ 31.2 1 154,8
¥p 25 T 204 « 2(b) G ~15 25,2 1 149.4
W‘ 39x 3 T1%4 « 1 c.“37 25,9 1 157.75

Range of magnification 260 - 325X for all micro-
fossils unless otherwise noted,
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