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The pol1cation r l nbot nic 1 4 petrolo o 

teebniquoe 'to tlw s.nalyc1 of i4eaozol eoala not boen 

eml)hr.ud.aed :in th*> etudy of' coal p&tl'Oerapby. ·i. 6-GO~oto 

eo 1 • ho er• bF .. ve be u s.nve t.tgat 4 re11:1t1 1y tboJ"C 11 

and kno1t1lc+dg ~p:n11ns eoal .\ructve and coti it\ut1on b. a . 

adv nc 4 com Jl'i· t1v 19, fbe lnot'ease 1n c;t1v tNloe;1cal 

and. ioropnla obotan1ce.l 1nv s\1gat1on of ;r, l. eo 010 o.oale 

ha parallelott the OO'!\Om1o 1mportanee •ttao:b d to tbe 
, 

m1n1 s of' a r-bomrerou oct\l th oughou\ every continent.. 

In eont.r e·t, ot> l de-po ·lt..e. tr~ Meso1~10 strata na.ve not 

bee m rk ly exploited, eno th.la co~ pond . wlth a 1 g 

1n d1reot 4 01ent1no 1n.vent1pt1on. 

~1-S th pAefi aeeeu, \b ten1uc1 t.o emph&tlH 

f"•e• rob on P aeo ola oo 1• e ed. Th1 1 

oep o1all;r tl'tle la Ca.node. and tbe United statea, wbf.Jre tba 

41 oovery of 011 11'.Qd mlners.1 d \'>OAit.o ln rogion over-

burd.e ed by 110 OB01c t.rat ·, h.a promoted g oloe;1aal 4 

palo.~obotan1ca.l c>\1v1t7. Numo.r•ue coal eeus a:r& aseoa1~t.ea 

wi h Cretaceous 4 Teswttal'y trat.a 1n rt1cUl1u\, and they 

ar b 1ng ut111Z04 1:l.oreas1ng1y •~ 1de 1n COl'l'Glatlon . t\ 

stratigraphy. erot oaoua cof)l at'e mlned to a l1141te4 

ext t in th toot.hill nd rocky rAount .1n "'g1on or W• t. n 

Omutda, and 11Dpol!'tant Hesoaolc coal d•.?O&l to arG lUlow to 

ex1s t. 1n w a tern Un1 ted St t.• • At pre nt. 011 1$ 1n• 

ore · 1ngl1 r placine co' l 11n a. a our~ or beat and tu&ll ,., th 

tb.o r" $Ult, that m ey · ber\a nd Brl t1 ah f.f0lu.'llb1a. eo l m'.n•s 

\\ 
\' 
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Ho Ter, a b grou 11 • octet 1th p ~ttc l ot 

4epoa1t•• e, no been found •nt.t.rel.7 •ultaul lo 

oor:ro1ettoa ot co.ale. Sponite tu1d pollen are .l"eoeat. in 

al oat ll. o le ln vary in des • t bund nee. nd ve 

be towici p lie b,le \o 11 tnt.'t1gra~b.1e eom looa am\ 

oorrela.t on atte pt • For tb1e reaeon. plant m1croro all 

have termed the h e1 tor he tbropal eobotan1o l 

lot.tu•pretais.on or tho coal 

Tbe objectives ot the 

ample in the oree•nt. oom1lde.r-.t1on. 

at inv t1 at1 l RN thr • · 

told. r tl7 • an \ t pt 1 un r k-en to tntplo 

prav1oualy un1nYe•t1gated Albet*t.a ooaJ.a to o t.erml the 

extent tto which p*1 eobot&n1oal atud1•• 1 ap!Jl1o l • 

v r1 t1ona. ln con~t,1t-ut.1on ,a.Q6 · truot'tl.H 1u ooal tun·e bo•n 

Pl"•vioua11 l''<HJOgn1nd, and the 4egPea t.o Wh1ob pal.eaoboton1o 1 

't'ldano• 1 V'tt1lab e ..11"1. e corr,eepond "' ..... 11. 

e oo dl1t , at,tapt 1 uu io <Uaoover wh ,.bw teo.U 1 

etru tur l 1nd1oe '.r$Wealec:t 1n t,t. Bm u coal• otter 

baa1e tor oom r eon d c ntr ,\ 1th pr vlo al d eor1bed 

Carbon1teroua eoala. The , tJ1.l9A, and pltan.t oonet1\uent.a 

ubl ch oburs.otGriZ VtU"1ou ooal re 1mpor t econo 1c l.l • 

1n .dd. • t1o to rov1d1 an 1?HJ1gh 1nt.o co l co PQ&lt1oa 

nd a aoo11n .. ed pa.1 eoocolcetoal eotidit.lo • I n thi re P91ct, 

pr v1ou 1nve t1 \1ona tmve 1nd oat d th t al~rotoe 11 • P 1 

and tr quenc,y di tf'erenooe 1 x1at v1 t.b1 , coa t.1v••·• TO. 

evaluat.1on or t.b1 . po a1b1.11 tr• la, theN .. ·f'ore. aaaocs1 t.•d 

w1t.b tho obJect.1ve ot 1nve t1gat1 t.r cltur l reat;.u ... •tth 

Th1rdl7 1 .be o~ ent 1n•eotteat1on at ~e~pta a 1 ~amatio 

appra1eal ot tho o~otoa 11 content w1tb1n t coals. 

Pl nt l rotose11 bave been u 111.M re tGdl7 l 

•~rat1 raph7• and ln tb• dat1 · ~nd d lim1~atton ol 
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~-rltn.'l!'..J. ~ :.r.l te4 0 

th• e Of¥ t lM 

aoeumulat.ed PNIJl't"l et · 11 t.b~ebout tbe 1.ne con~. 

51 • l. '• wnon n.rat pub11a 41•s• ta 1on n 0o 

onJ1noe1 U.Oll ap 1 ha •n 1t1 

v1 ~ 

beo · atenai ,, 'tdt.b \be ~ Ult. that. ,..rti.Mnt. 11.tora\\IN 

.... b• ~ .Jdlau, t.1••· ln COMO t1ou Wl.\h tld.• la-

· Grt 1n S.nte tat.ion o peU-Olosto 

M co 14 tlon t th&· 

t~e 1 to 1.tlpo :r.tl 1 forlllJSS au. pgre . at1on t \ 

elp lflcance ot pett'i lqleal lnve•t..1ga\lona.- To Phtlal10 
' 
t po 4• 1• ont•, howoftr. u b a.us tbll pre ent. 

·ga ion la tu~t. in o • ho • 

. nt.e w1l l b• nctr1o · . 4 i co \:'1but1 a wh1ch 

&N as1o. 

Di..tr1lll tb.o 19th oe~ttl17, lnt•r• boea e 41r~ootc4 t.o• 

r4 \Mot'e'tawllfte ot . be S.Bln ti ut'&o ot 

co • l.833. 1 '4~ ( Tl app11 1 ri.1116 metb e 

ore.am• t.1 on. " Thee• ·t.ar: ceo •H belt ve4 bJ wt \ham \o be 

v e ul ti. tiFI ue ot onooot.7led.onou l>lAnt. • tetr oboan .. 

ti , • bovev r"t tncllce:t- t. t v -

pre nt.od • a am 1or ·po e. 

1chul · 4 vel.oJ*t hemt ftl, macer: t1on u '1hlo pitOVM 

ueetul ln MJnratJ. 

W1 tl. u.t. at 

tth rt 

p1cn\ oon · l'uent fro coal utr-teo·a 

&1 . th tooo~rat tl ewe ( 40) ,. 

rn. en • bee wo ,· ot 



0 1 v e n 1 117 r ed the b 1 tor the 

tee ni ue ic n employ• in oo l p tro1 l!'1 d 

1 rop la ob t 1 to t pr nt d 7• 

rto tr l 55 to l .900 h 1sht d by two 

t 1 • l, 11 tl v lu.ab1 1 to 

r l ti 

tho g 

Q co l 

0 ( ) 

ur1 

o~ rv t l n on h 
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oh 

from th south Jo 1 

t t cl l con 1 te 

t t epo nd 

o upr1ght o a1l1zed t 

Tb p •nc 

t ....... "L"" .. W1 th 1n ct root a 

1nt rp et d by · on o be v1d no 

co l , t tollo 

1nv et t1on o co i 

. 1 oh ( ,4) , Hi 

h i h \<ere b li•ve 

lie tio 1 lu t 

(;1..41~ r in • 1t. w r 

l er i· •ntlti or •• 

x 

• 
1 

r 

1 

r m · he turn ot the c ur to 19191 t olo c 

in t.1on 1 er1o • X 19 o. 

rot 

l 

(13) 

th.in 

r n 

ct lly 

n 1 

pll 

n 

tb.od of r p l"in 

d to o l of auppo 

ht 

r s · d po · •"ti e • ubs qu · l 1913, 

r tarred to .hi ectio 1 g 1 rlnd• 

lat r p r .t c d, nd h 

fro d os t of v r1o 

1919 to 1930• ttent on v .1 l. roe on th 

1. 



ro ul t1n or u1tabl ncl tur to b appll to 

ruotur 1 unite r ao 1 the :r eoc1 ~ t d con t1tu nt • 

l'hi 1 1 s 0 ( 6) in 1919, hen 

h opt d th$ • vltra1n, cl r 1n, du 1n d f u in 

tr th t Ul' 1ble oon t1tu nt or it !nous o 

e w r cc p e nd ppl1 b7 tro o t 1 

1" ce. In the Unit d s te • ho 

1 en d h1 0 -1 V R 1s tor ro o t. B 

aAt ax 0 attr1t 8 oc a te d tor 0 

e. Intern ti.on l Co r tor th. 

tu or t St 1 aphy ot the arboni rerou 00 t. 

orlen 1n 1935 reco end \hat, 1th mod1t1o t1on , s o 

no encl t.ure b­

&x1 t. 

opt d, the d1tr ren not d a ov t l 

1 th de lo ent t uit bl t r. 1nolo tor 

r oo lz ble 1 e con 1nu1n 1nto • tion re ard1. g 

cro op1 c J.)n t1 tu n t " e oou.-nula ti • ln t,h Un1 te 

1 ea n d hi ex 1n thin a otlon 

t Carbon1t rou l h oo rci ll 1 port t 

in h a t country. (49) ( 50) (51) (52) (53}. Th 

l. 

r, 

o r 10 in 1 t d t t t 

wa ainl c o e or dl tort 

r15ht* co l, or an hr ylo 

ody re a1ns- w e e s the 

t r tu • or • ull '* oal, con .1 t d hi fly ot 11 

cone tr ton ·80C1 wlth 1 

f 



oont1n e4 by oho t ('5) <';t> (:5 ) . ho 

e rolog1o 

into t1on r 

"! 

tro co le or v ryin 

fro this ext 1v 

pr 1d luaol tv1 enc r rding t 

on t1tut1on ot co • 
Th r1od ot ir logic re rch 1 

1919 0 193 inl () h 

con 1der 

t re 

fro 

ot 

truot QO l ~JP t 

nclat, 

ela Oil 1ont 

tho .. h b tt r w1 r too 1th or 
inor ed intricac~ s 7l r d sto n e:l • 

• d Fr no co tr1but 

not ly to ba r oogn1t1on n • ori t1on or ty in 

co l epo 1 t 

on ardt ho r; tt nt1 n inly tocu on 

trolo~ nd th 1d nt1f1c t1on o art1oular 

1th1 c • ot worthy oon r1 ut1on 1 o u 

H1c 11 (10) • Hickling d l" h l 

(14) , Seyl .r ( lj (42) 1 

o l G on tb ubJeo 1 be1n 

(11) (12) • Jo 

• oto 1 

inly pro 10.e 

• n ot 

w1t1 

t ology, th 1r t r co d Ob erv t. on r lnnt. 

l 3 

1tu n • 

0 

(22) , 

r 1 ... 

n co 

co 

0 -
ro •1 r1 1 1 00 l 1n 1853. that t • 

1nv tis t1 ns ve n 1 ct o a 1cr to e11 

ev t1o • In t-be Jor1ty or c • ozoic oal v 

9. 

e t on 



b n el cte4 tor con lde~at1on. Boo uee ot thi re1d,vhioh 

provided ucb 1nto:rm t1on of a f'undQmental. n tur • anal.Jal 

or Palaeazo1c OO$l.111 wlll be ret•rr'ed to ll&inlf • ontaoeO\la 

oo l 1 ho ver, ro r n.tl.r under c 1der tlon. end 

•mph · e1 a will tb:u~ bo plaoeO. on mtoroto a11 MAlyee ot 

l-Ie oeo1o d po11 ta• 

It w a pt- 1oue y reooJ:tde4 that Th1 n end b1 O• 

1nvGet1g torQ exam1ned thin s•c\1on• ot coal e.n4 noted th• 

pr•. nee ot por b · ddGd 1n tb or, :lo e. tn • In 

!n.e,1.nnd1 6le.te1r'; ltvtm and M<l,J (43) 1:1pUed etmllsr met.hod · 

to n el1 h co l Ad recogni . ev r . spore \y • In 

aoh c&•e the re ultl4 er imporitnnt. f'J'om the pal.a obotar.1 · 1 

....... 

a ped 1 but much ve1U!'lb1e 1ntormat1on pertaining t,o m1orof'oaa:ll 

morpho1o61 waa loet \hrctU! 1lm1tatlon 1n th$ thin eot1on 

\eohnlque. 

ln 19'1• R. ~oton1e (2) d&tcl'lb rtt1 rotos ·11 pore 

:rr 1'et't1n:l'1' eo l 4•poett · ln GetmQnJ• Th1 analy ts 

1n1t1 .ted. the d ·V&1opmern. ot maoar tlon t.ecbn1qu tor- th 

tsolat1on ot spore• a poll n h1 eh hav: b en ucc n 1\lll7 

a,pplted \o l'IM.1 typos of eoaJ.. sub acauent1y1 Po\en1G1 Ibrahlm 

and Lo 1n st1g t ll'JS.crotoa 11 "YP t~o co d po 1t. 

ln G•"1!Ul1 m.ploy,tng t~ e&m• •ethot. ~1 · t.he ame period, 

P. 1atr1ok an.4. Slmpaon ( 29) , ut11.1e1ttg · orotq e1l t ttc il'apt 

oorre1 t1on ot cc 1 oam ffom \he Nortb b rlan4 41.strtot 

ot Ene;lan.4.- Tb•;v desc:rtbed n.n4 c'laee.1,fted nwceroua 1JPoMe 

d p1ot1ns wid r 1n obar ct r. Th• w r l b ll 

and al"ranged w1th tho ald. of l•tten and nUllet-al :eu.bsof'1pta. 

Th1tt tho · w l·tol" :x:t nd by Ro.1 tr1ok tooth r Kngllsh 

ooa.l t1 l.d vJ.th naasonabl suco .- MorG recently, Am rlcan 



wor er h Ve ap 11 ch 10 l c r t1on etb. d to 

0 1n th-t country (:~O) (39) (1 ) • Th p 

ebo m r ed 1 l t' t 0 t 0 tr co l. t n 

r l p reo1 1on ot por oc1 d fr qu ncy ot 

r ul. tro tb tio • 
r l te to ioro o 11 n 1 • 

r rev 1n ber, 1 . ortanoe or 
aroro •11 ev l a 10 8 1 1 1 1 

t'l 0 • o~ 1 rS.od • d to o o. 1c t 0 ly 

c tl be n p • 
rob bl7 th r.tt coount. o 1oro o 11 Ci 

with oz 1c d po 1t pre by K1rchhel er (lr.) . 

de 1 ty t ceo s co tro 

h trio • or rt.1cul t ire 

e c 1 t~on ot p ll ne elo g1 to the p ently e 1 t1 

111 ot e , yr o c • nd • r {20) 

1nv 

por p 

C et 0 OU CO 

11n thr.; 

t 

t 

n n de cr1bed 

·le1cnen1 t n n 

11 . 
10 

ter 

0 

ooopt r 

d po 1t • 

, h1c oci ted 1 h • o o1:c 

Jur Po it nd1 w l'fJ 

1nv t1 ted 1 o (32), ho r c 1 d ot win ... 
poll n l r to e ot • $1 p on (45) 

c co cot.l d ri 

c n1f r oll • • 
d v 

n1l • o t o 

nt , 1n th 1n.. pr n th • t nt ot rly 1 o-

0 ti 1on • 

ore l t d 1th r1 a e 1 r l de o 1t the 

p tr1t1 d tor t or r ~o or centl 

by rty (:;) . In 1943. o co z d d1 on l 



12. 
cro 0 11 d po 1 rr. he Jur 10 t t 0 

I 1 (33) t1f1 bl Jur 10 n io 

oll n hv en ot d 1 t n (9). 

On or the 0 t 00 pr r o nt ex 1 . ton 0 

.eaozolc ioroto l rt ( ). 

Heh d crib por c\ poll n ev ry e e>zolo 

tr tum 1n o~YOn~nYW Au tr1 xo pt1n t e taceou , 

pr • ti lle of 

1cr to 11 tr qu no;y . th1 e ch • • 
_por 

nd 

pol e r r pr ent by 

1thin h 10 200 

11m1t1 th e1z r n • ridopbyt.e 

e olu tro th eon id r t1on. 

dd1t1o l r o 

to 11 t e y 

l d, hioh r 

t.ud1 1nc de 

(5) 

ly or ddle 

r o byte. y ono p 

• y 

1 1 or 1cro­

oo l Of e 

8 c 

eult ot th1 x min .t o , el v n of the t 1rt1•0 y e 

1dentlt1 d h b en 

in P 1 co l fr 

the Ipa ieh c _la int 

vtou ly reco 1ze by lh tr (5) 

ene n • enc th d 11 1t t1on o 

dle 1 10 h tioned, 

nd J ~ 1 1 1nol1n d o t r th t n rl1 r 

tra igr ph1c po 1t1 n. 

In ad 1t1on to th 1 tig t1o B o eaozo1o ioro ona11 

001 t1¢n , n erou ioro ly r · 1 ry co l h v 

b n rt kon. wo th 
' 

th 

work or R. oton1e, trohh i er. d h1 r t in e ny, 

11 0 d h1 oo-1nv . t Un t d nt t 

p on 1n l • obot nio ~ t die 

1.r ct d Tert1 ey d po 1 e n o ew 

xt etv h n tho 1n ozoio Thi p to be 

' 



i·:.i 

moat cont'tn n.t l tteeJ.ona. tt e1rJJllar 41:Pect1ve efforts 
\ '' 

c.ould b \ p1)11ed. t.o Heaoeoio tr: a, valuabl lnto· t1c>n 

w1th re to volut1o sry f'loral obang nd · t.rati~ pb!.o : 

d•11m1. t1ons· woul.d 1nev1t. 11 b& r.orthoom1n 

erst c ou trata 1n the Entta:noe Map·a.~• ot W& t.•rn 

Albert (Lang (19) )1 lfbtcb ts located b&tW· n 1 \11'ude 

53o 15 ' • 150 ;1 •; atld bet een 16n($J.tud ll?° ,o• - 117° 45• • 

Rail '1 a1 line, th 

h1gb:wq 10.18, both of iwbtub. tactlJ.tate .acoesaablltty to 

reglona of 6 olostc tn\ r , _ 

the Ent.r ce reglol'l 1 1 tua.t.ct wl thin t.be Foc»\h1lle 

to .P 1 ooen • 

1• oompo.ae4 ot outoi'Op or upparmo t Oretac cu 

· d Paleoo n ro ~1on • It 1 r ported b7 L 

ceau} 

(19) that, 

feleoc'91W d po 1 t la tb.1s. rqe1on conta.1.u. sev . .ral coal 

wb1ch al" po ntiallf l . port .t cornm.• .. e1ally. tb1 po 1b111tJ 

1e b a on 1td .. larl ft1M ot Pal · O<u•n _ depo 1 tta 1n tbe Bn.trano• 

area wh1cb hav• been co~rel.at•4 w1t.b tho e outh '&tt'I ra. 
0 



· p t'< ttoa a.,t. Dl"1&nan, wh1 ch 1 wi tbtn .Pal. ocena e tnta of 

the Entr nc Map- rea. 

Und rlylns be ~ ooene d ••P re.~G4 ti! 

th b Entrance oonglb :r t , 1 d 

fo · t on. cU,rto nt.1 ti.on b tw n Cr u4 T•rt J:'1 

1 th r ul. t, ot the work o:t a-olost b en 

by ditf1 ult1ee ln &trat1era 111 • u nc wS.t.b1n 

d posit • A \ ted y (19), •1'be 

or h Upper er o•ou and earl. 

~ d t e pr oi d 11 t t1o ot 

t A b rta 

ar 

hi & 

'lh.•1 ar raat1e d1. f1. cul\ .1 ·tb• g t 

or n1~11 1 lar 11thol.o , with t&w 

~ otbe p nt ~ 1 ~ · 

l o r to rov14 a 

Upp a ~· 

th~ 

ll (l) 

pre nted v'1.d nc rx-o fotl! 1.l pl . . t. coll o t ou. bout. 

th- r augg \1ns that at.r t.a ov•r-171 ...::ntra.noe 

congl r t.e re Pal o ne 1.n s , vh1 

belo re upps· o~t Or • Th1 1 ~1 

upo · t.r t1 phic t-1 ton 1n .us of 

rGGult, the tr e co :lo · ~· t• b 

•P tin b tw• 
~rat tbrousnoui t t~ c 

1 m 1 t 1 

1 b 8 . 

• A 

defined a the . 

OU Ti rt1 

ib PO· .t 1 1t1 ot prov141ng m1oroto 11 id noe bl h 

would upport t.b •xla·"l g ~ a ion ot Or t ao oU& an4 

W•rtia d po it w c ne1d r 4 1 ooru ti n it th · 

.Pl>"e nt 1nvest1gatton. Untort · l th• 

av 1lable coal ole we~ oolle~tod trom Br. eeau 

tor· .~ tion. 'l'h :~·•for \o undo ta • comp.ar-lr: ons ot oroto~ 11 



1pecu.e · Md tr qu nor v n t1ou · w1 t.h1n •• o ONUl.c ou 

and Tttr't.1ary coal a e.Gi , b e been impo .fU,ble .. 
( 

~e brazeau to~~t.1on le composed or PPt'01t1m#ltel7 

5000 tGet ot 1nt r'b . a.A ttnd t.one,, 8hAl.Ot. amt bbl · 

cone;lom r. te,, and cont. ·1a nW'fl rou thin co 1, c (tang (19). 

n.m re \yplc ll.7 &oo1a.te4 1tb l"'bo h .le • 

t!l\etone • eUt, b le a 4 clay parting J although the 

patt r-a. o . 1iot 1nd1cat• a unltoa equenoe ot d position 

rolo.t1ve to eaqh se ·. Tb 4epcu.J1te e oota'Wtd with aoh 

ea • m1d b.eiun~ 11·1 th •e ch a pl , aro 11 te 1a Table I~ 
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0 .1. tor a 

tteot 4 l>J pl ,.1ns tho poll• 

l ot 111 valua l• a• a tbO<l or •~1n1DG b1ghor 11'.Qlt 

oo l b1cb ha e 1t 14ed. to eo pr, eal 4D4 o paoti· 

W1ch pos••• a cu t.• 

ml com t appioeolaUon ot tnoorporate4 t.1e uea w1t.h1n 

10'1 and medium r t cofll. \br thln ••otlon te S.qu a 

to le. 

"'·' 

' 

A d .ta1led·4escr1t>t'lon. or th• po11a d 1urtaoe 

1• p aen ed b 

It a pr•ll 

te donc7 to rd. 

tl.t ui-te.ce al 

bJ outt1 on. 

re 11 (3 >. b \ 

in. conden .4 ton o fac11J. ., ~•t renoe. 

r'f ex•1 tto of \be· n e reveals a 

it 1 o.r o bl1 .. , nheddln 1 r tfl.o 

flu t toned eu!l'tao.e 1 eweoquentl.y sroull4 vi t.b hre• s. •• 

ot oo.r'bontnd po\td ·r or otb.el" b al• • c n abo~a be 

eaer 1•ed to w h wq all tri.ce ot . raa1 v betol"o tru. 
uxt Maller la• 10 uaed.. !b1 caut.1on H ·Y• 1.e • r ba119s 

1na ot 

17' 



'hen tb ur t ce 1 1 .. 0 • 1t 1 et u1d.e o dr7. 

tl l po 1 n t5 1 Oh1 V1 1tll l r•a ;ioll h1 po der 

or otb r non- or J.v• oompound • I t.h! CO? 1 ti.on, the 

aurt o 1 r ad1 tor x 1nat1on. 

ldent1 · 1c ·· .1on ot t ot. l re t e c ompl1 h d 

by 11gbt. rdln r7 tlex1b tub1 

l p 1· q 1t • thous ·unll ht or d rru e ou oor 

llgbt. r lao eult.able. ror pbot ri ph1c our e , two 

op po 

l r 

en found pplle b • · 

oe E$ 1 t.o uce are. 

During p p r t1o , oer 1n m 

in teohn1qu Th• 0 tt1 

c bl d tbe mo r1 

d r rtn •nte 

1nd1ng 

roe co 1 l. ns 
tr o.ture 11n e nd 1 a.1r:1eult.y be 

ucc '1full7 r ol ed bf r tn t e le • c al bloc 

co no bJ 1 tr1c 

a d : r bn l . Th1 roces • n wev r , expoeed r rr n o 

h out r urt oe • it t1n th appllce 1on or xylol 

. tt :r eh c rboruna d1 olv d. t,b 

4 d tbe gr 1n o b~ 1v • 'lb 

1nterb de4 p r rrs.n l o 1d 4 in pro erv1n t.h aurr . • • 

turall7 con t1 tut a. d · vo1ded 

durin, orolo ed 1 ereton 1n • t. r . 

ll1n d or eki n 

A turtho~ od.1t1o t1on in th prooe ure v atte pted 

b7 1 t~u<>ine; . re- pol1eb1 t p. .1 o 1 t 4 ot 

pol1 h1. the ba ea ur ~o v1eorou ly W1t r t1 e4 od1 

dl~lon ot th1 

prov1d a •• 1· 11 1 s tr ct 

· 1n 11 ell1ng. 

p to h proo du 

tly t a111t t 

--· 
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Th r 1 ot olt h t 1 con 

and r1 u • 

2 ... 3 ho rs .. r , it pr 

r t.e d, d 

r 0 ot 

() WO hr•• b v 

to ion 1" 

r t o 1nd1 t 

v d tr rt. 

1 r i n et VO b 

l at •• 
• t 

co x. 
1 11 b • 

••n ob 

tr tb • 
t b: le l 1 -

f'o th h • d w • 110 t.1 n 1n 

1 10 y • t 0 l. 

(1) 

a t e t1o t Q 

d. 'l'h 1r con t. 1 l n, 

d b1 %' 

r 111 res. ) w - l • 
co tr e 1od .... hour• 

.. l 1 0 • -
l 0 c. • ot • t • t 

ct to ... l t. • 
he 1q w d l 

h :r d•· ho no t rr 
' 0 



( 11) 

e eo 

mo 1t1~ 

con 1 t or 
n!.t.r o 01 • 

0 n 

ot t h t 

(31) 0 

cer 10 • 

on1 hydrox1 • to 

oer 

t be 

h 

ch to 

rec 

t.h po _._...,.r,.,.d 00 l 

c t b e to 

1 h 

10 

tlona 

l 

wit n e 1 w 1 ht 

ot ery t ll1r.• po 1 obl.or t•. o thia mixture a 

d d pprox.t t ly 100 l . t ooncentr t n1 r cld, 

nd h p r t io w llow a t 

1 upon the r n o the co 1 vol 

l ~ - 25 h ure, 

ter an 

p ropr t p ri d t th n1tr1o old a de · ed, r . 

l ee~ by 100 • ot lO r c n on ro 1d• hi eh 

l o d to 1 tor 5 • O our • 

oon 1 t d ot tbe r pl c en t · o 1 roxid• 1 
I 

2 r cent olu 10 or t 1 hydrox1d tor p r1o n t 

ex eed1 3 o ra. 

I • ob of the etbod • o 1"'0 t en to h 

eed1 • t be w n ult le r1o w a 

lowed tor ett11n , t 0 nt orotoe 

r r o ed tro h 41 • ch nt. w 

Ott tr1 used. Centr1 1 r t 1c llarly 0 9 B ., tt• 

tr ent wltb ' tt1 • 1n o bl t.10 

w1tb le atter- 1• ore vi OU th .on1 bydrox1de. 

• rep r t1on or 1oro oopi o ount w 0 11 c1 

b e1 a. 1 t t' p·rt or oo:rn 1 p ( - uoo ) an 

11• 



2 p rt ot d1s"1llad v ·r. To prev ni fun$Bl a.na bac rlal 
..... 

oonttem1nat1on, a few <!reps ot 5 pet- oent pb.•nol. ~- pr&'Vloi.uslJ 

· '4d•d,,. Tbia m thod w e aucoaestul.ly applied. b1 Rad.tor\h (18} 

l.n. th e~ ml.nation of por e from O rboniterou fern • Th 

u"Et ot com ey~1p hae 

mploylng ueh d1a 

ever.al adv n.t i ov r· t.hoda 

s11eer1n.• j lly, dl pb,"n and. 

\'>al e • The prep r· tion of d.1lut d QOrr>. •1~mp c 1 b 

ceompl1ehed rel t1 v ly r- p1tUy t and m.:e..; be ppl.1ed 'ho 

reetduee wbtoh kave b~•n trtatned w1tl'l aqueous dy w.tthoutt 

1ntGV'm$d.1atM cboa a of al.()hol nd xylol. In «lddition, th& 

ayrup 41'1 e q •.tiekl , vlloh te.~111\ates band.11ng and toragtt. 

01"1 nt1ng mic~oro sil o~ re ovt~s d.ebr1 may 

ft r dis ol-vtns th• 1rup me41" with water. 

rrbe pbotograpblc records wet'& all obt..a1.ne.d by meana of 

trranom1 t tee! l1ebt.. 'fbe· •qu.1ptnent uaed tnel ded a nauaoh & 

~b bJ.noo1.1lar · o'lro1u'lcp , Leitz Ip.110 at.taehment, 

L 144 35 mm ~ Si •aau.rie &nt~ wer& obtai ed w1 h 

the a.1 of an oo ar , ict'O t r a :t. • 

1' bro. in m&thod wa attec1nptred beco.u • 0£ th . bor-ter 

t:tro:e ln\e-rval. requ1re4 roz- oompl \e maett:rati.on, end 'bee, uao 

ot the po a1bll1 tr ot 1• e eevere r action. '?l'.w .~rtbod ha• 

proved. applic&bl• to the mor• tr1a ll& oo l 1nv t1gat.e4. 

However, the time :MJ(fJired to:r the br 1ne to aeoo:npl1tth 

aeeration ot the mo" di.tr· ble and compact coal· 1 l ngthtui 

oone1de:rab'ly1 t.lebulae• a lu 1on bas been ttrun4 ent-1~ l;v 

eu1tabl tor mao•r t!on. or th a• sampl a. 

In <JN r t~ aeoerot in and correlate th.e ettect.lven.ea 

of beth m o•ra.tlon metboda, e eb '-'· applied to portion 

ot one sai pl• or eoe.l , nd count ot 200 1crotoes11 t1}M' . 

2.L 
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" obt in fro oh • 1ment. • v r1 1 n ... 

0 occurr c not er t~n" t n :3 r cent 1Ct'O• 

to . 11 t.ype , Wh. Ch 1nd1o t s t t t G 0 clo 17 

qual 1n t c 1n_ oer t1on. A con 1 ' tion r th1 

evtd nee 1 im·:iortan beo u eve l ot the co a pl a 

prep· ed or 1croto 11 fr quenot dete 1 t1 n w re 

a er 1th or ne, her th.• re 1 or u J t 

to the o 1t1ed s hulee • Q ution. ( See TAble II) 

In Q nnectlon 1111 tb both 

tr• tb 0 l ali de rv 0 

etn •• 
ent. . 

th cho1c or 1nd d 

n1 b dr x1d d 

pot. 1um hydro 1d• h v been ppli•d by 1n e t1 tor 

' th vour bl r ul report d ror oth. 1atr1c (; ) 

1 d c d th en r c•nt ol t 0 H o 

ma er1 l db r1n t o spore or re d1ly th n th ~u1 • t 

oo centr~t.lo.. of H OH . In t p e ent 1 v t.1t; t1on, thi 

o nt1 . • • However. a. pr v o ly oted, h lC 1t 

•'lutlon 1 0 • 1 00 f 1th re ult 01 to u pend 

or buoy t 1crofo 1l • n t t t1n to r ol tb1 

comp ex1 f 11 te o H ol dded to b re ldu 

d t1on at 

th1 ~11ut alkal.1 noted 1n a to fto:rd ar• ter 

cl 1t.1 t.o he urr c or th 1ororo 11 • In order to 

r 0 l1tate th depo !tion or uepe lcro 1l • 0 

pr p r t on c nt.r1fus d to t ly 1nute. 

1s mo t1c t1o 1 l 11 tr m nt hae b n lp l 1n 

tb annl.y 1 or ll the co l l. 1nv at1 t , and. the 

uthor roeo •~d it • a plic t1o • 
\ 

OU t' d.1 m, dd 1 t.1 on.al v nt e di ad t 



de ~rve evalu t1on. Thi 1 par,1cularl1 import ni beefluae 

the raet;bod ba oot been w1del1 reported by m1cropala•obot.an1oal 

tnvfn!t is \ors. The uee of diluted oorn eyrup e11ml:nnt•• the 

r.t$Ott eity ot deh7dr .t1on and eubeequ nt aloohol. and :ic:ylol 

chanee 1uasoc1ate4 with other mow1t1ng media 1·n l)Npttr1ng 

the mat.er1nl fo,. mouut.ing. In addi t1on, 1 t h& compat'a't1 vuly 

low 1tlde• of raifl"a.ct1on. wbiob r•4ucee 41tf1oult1e . 1n 

obo~rva."1on and pb.et.ogl'eph7. A coavea1 nt met.hod tac1l1tat1q 

re•exam1na:t.1on and al t()r t.1on or th• m1orototsis1la J.n tbe 

mount e.on.si ts of ore th.lna. on tho eurtaoe or the bf:rd.ett•d 

meo1um. the 1nc!'ea1u14 mole'tUP$ ma.do available l1qu1t1e 

the com yrup a.nd a.llQ'Ws th(t inve t1e to:r to manipulate t:.bo 

m1orutoaa1l.e at. w111 . !he a,g>p11cat.1on or a email droplet\ 

of vat.er batl- a more dras1f1o liqu1ty1ng otfect, and frequently 

re ultt 1n turbuleno , whiob move the m1orotoan11~ fl'OSl th 

t1old ot v1ew. 

!he uggetJted proced.ura1 t00d1f:lcationa havo a.en 

d1ncu¥-, ed and reviewed at c e lenat,b,. HOlfevtu ... , m.an1 

d1ft1.cu.l\1•• arise in the appl1cat1on of ioctm1quea to the 

ana.11 1 of eo!t.l , and conaid r tion ot th s d1:t.r1ei1ltie& 

appeD.r to De 1 portant tor future prosre•111" 

.-·· 



BR.ZEAU COAL STRUCt URE 

In th petrolog1u lnve t1g t1ou or tbe a~ a• u eoale, 

an •t tempt ht'le been. made to 1n<Uoat tho • tes.t.u.:r tt wbiob. 

oan b• appr&ol t 4 from. an ex ttt1 t1on ot wuid • mples 

' and 'Ol,.ob:ed eu:r o.ceui. Tbia ha sulted 1n th :reoagnl t!on 

or raiik• 't.7pe,, and m.aoeral oonr.rt1 tuent.e w1 thin tho coals, 

·IWl'l ha provided ev1denc e to t.ructural t .titur ot 

Bra.a au eoal.s .. 

A Bul'V•J of th$ eamples m~de SV$1l bla for tble 

1a.vc t1.gat1on reveal that \be ooal~ are utf1o; ntly 

<Utt rent- atNc\wral.l to b vnlJ.417 · parat.ed ror ole.se1t1• 

c ·t.1on purpoeo • 'The dlfftU"enoea rolat o the rank._ t,ypee• 

and o r l whlcb rorm the etruotural e ract r ot e ch 

c . '. ,. the ev14ei:~oe .s \b red trom tbe ex&mtnatton ot vo.r1oua 

aarnpl ta 1 presented here to how th 

a ootated w1th ftb8i Brazeau. coal.a. 

Wi t.h .respect. to rank , fUUn~lea &bown 1n pbotogral) 

1.n ~late I f:lgs .• 6 • s. 10 - ll , lJ - 14 contrast 'W1 tb: 

tho ht>wn ln ltlo.te I . figs . l - " • 9 ant\ la. The former 

ar• ceLOparat.:tvely uncompaoted, and tend. t.o aepar te ea.0117 

slon t.he long1tud1nal b~dd1ns pl&l'l&lh Thea re teaturo 

char ot&r1z1ng eub•bi twn1noue oo&ls . Tbe lat.t.~r oont,resti 

w1 th the fir- t group 1n that th 1 are harde:r,. he v1er, fracture 

oubtoaJ.17, but do not ten4 t.o crumble on bnndl1ne; or awell 

and craok on lulmfH•slon 1n water-. Thane a:r~ att,:ribute or 
bi tumtno ooal1h Tbue two rank ( rn.ib• b1 tu 1nOU$ e.n.4 

b1 tumlnous) are pre ent amons; the st:uopl$e.. 

25 . 
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1 l•nt1c 1 ub tau.c• to v1traJ.n, tm4 the term -~~.P 1 d10ti. 

tb• ~tl&nM!" 1a vb1ch tti. v1\.NJ.h 1 &$140C1atGd vttb the otb .... 

co tr • 1 41.t r n 1 t1on. pl 

ho. 1n lat.• I , fie • 6 ttnd 14 ·~ o<Mpo ed ot vi\nln1 

wbel'.'e the th.la 1 nr.1~ ·se& or 11 e e- e 1 

mplG ho 1.n Pl.ate I 1 tis: • $ t od vltr1n1 • 

!b1 a1 tram or tuitm•nelatu J.$.J or1evbat on.tu ·ine and n<>t 

ent1NJ.7 a 1 t toi-J. but u 1.11 •4 \~ $ 

1 ·1 t.1 1 to p r.utn nte1""tl1.t.1ona1 un1to 1t;r 10 ~temns 

to co 

ln tou e o l& tone itwougbou 'h~ a.plea. Pl51. l • S 

lit l"J.atA\J ! 1 J.ndi.aa.tt;. t7~•ttl. ·Ol"'1ont tlon ot l i1eu14,-

v1 rtnlte b 1thla 4 tn. trt.1',. Xn 1 • Pl T .. • 2( ) 1 

ot v1 tnUn, vb. reaa th ~'1 t" port1on conn1 t 

du S.n. 1. r1n1 • ln sa.·upl T · 04 ""' 2(1:)) , 

and . g en 1 v dur la .u o 61' d$fJ upwaN 1nt() 111 t.ratu, w1 th 

the t-r-an 1Uo ~o 1n41 · t . a a what. u 

of t t o \.,-p • • Ot p t1culnr 1nt r ,at 1 ow:u~·.u· ct,ion w1 th 

th• latter am l t.a. Obvtws aeeoc1~Uon of 

1 naea 1th1 dur 1 • 1:b 1 ··41110.t.ed. Pi,. 

1 tram t l nt1oul. ~ 1nolus1 n la 1u uon\r 

t.ttdtOf'$ PP ar&.Ji>.O~ ot t1 • 8 10; WbJ.ch 8.t' 

eurt c a of du ln ln l. we I'. k1 s 

11 v1 t ri.nl te 

ul.t-

1•b 

A eo~~onl.1 ocourn11s rP• a.a oc.ts:tLon 1• 111ueirat•d. 1.0 

Plat t , tie • 6;11 11, w1tn1n o e . 1 1 tu. n 

to po 1 t n uooeedina la1era ot 1t u, • oh 
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A to r b7 . tr1o nd h1 e o:rki 11 t: e 1croto~e1l 

ol f! 1t1e4 ln tho pr· S$0 nveat1gat1 n, 

conJuucti · h tb1 Gyste ot ·1 ••1tloattl n, 

an atte:npt hA btten: ma · · t.o ln(4u<1 a~pa nt.l 

to 11 ~ 1ri on SJ't llP• Fir x Pl· , n~ro .. nd.er · 

to1!i 11 · nnve be n ncounter wbieh Poti o s 'bltt-dc · n-. 

mil 11 om enud, and. c o :1 : od m Coult• 
' 

pollora. AU oh !.oJloto 11 type let · • 

d b noe ~ v boon nol.ud•4. td.\hill o e oup., ei.1· group N. . 
fb1 . 'I te ot up1ng baa i-· •ulta 1 parwtl .u1 . t.tloal 

c · · e 1.t o ttcm, but 1 b.Fuii 4 ftm.d•antAUJ u 

"l tion h1 m1eroto a11 t t>Ct•·• 
In tte.mpt.t.n, to reoogtU.ree, tdentlty, ano. ole a1ty 

m1oro o: 11 1 atobl e - Ufl1cul.t1 ~$ tnioountered.,. 

'th~ eon O· 14at1on nit t'• ion ot pl nt . rt - 4u 

coe.l. t tioa l . e fr~tl.1 tlott. ne4 dlGtortea Id. &'O-

to 11 y nd r• O!.\U ton. Hence, di t1n.$u.1e 1 11! izu)rpb. lo. cal 
,, 

te t~ u.t111 4 1». t.4on.Uf1·0t\\.10t1 aft not NOOgnt.Ubl• «Sft 

m~ fona • l'bl 41t4 cult.J ln no0{9lit1 - 1• pa.rt1cul rly 

pro. OU)Cffd when \be t. · p to ••Pal'.' to ve.-y 1m1lar ad.Ct'O :oaa11 

1 ·d r 

u.crofoe 11• depoelted vS:t..hin oo l a '*1 boea. 1 ~ 

1' la ly · ftnt ruot1f1 o t1o4 • f l. ok 

ot eYJ. aen lr.itlio ttng; otgani o uni 1 er 4 

robibl.te the tauAtion ot &1mUar et' 

I ·tto, 1 bo."1t.Uo - l name tt> both .t'>m , T prov tQ.~ le 
ar1 a sy t o t nom•nol tu e.l'ld 

be.in devia 41 vit.h th · re tilt tb t ta 1 

n applied o 14•nt1 &l. torass. 
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particularly significant 1n view of recent unsuccess ful ttempt 

by Newma.rch (21) to separ te miorofos 1ls from Kootenay 

(Lo er Cretaceous) coals from the Crowsneet Pase area. in 

uff1c1ent numbers to be useful for correlation purposes . 

The frequency of a few 1crofo 1ls per 11de,as reported by 

Newma.rch,1s in dir ct contra t to the sever l hundred specimen 

obtained per slide from maceration prep rations of the Brazeau 

samples . In vie of th difficulty neountered in m ceratins 

v1tra1n in the Brazeau coal , it 1 entirely poe 1ble the 

Kootenay coal contain a predom1nano of th1 type. which may 

account for the lo m1crofose1l frequencies obtained by N wmarch. 

In considering na.tur 1 relationships of th Brazeau 

microfose1le, evidence suggesting ppar nt relationships 

only can confidently be off er d. Th1 is mainly due to a lack 

of knowledge with respect to the relation hips of icrofo e1le 

to parent plants . · Other 1nvest1g tor have att empted to link 

m1crof'oss1;ts f om Mesozoic and Tertiary co l deposits to 

spore and pollens ssoe1ated with x1at1ng plant • This has 

re ulted in the reeogn1ti~n or natural relation hips of many 

microrossil forms re emb11ng c rta1n of those being presently 

consider • However, the relationship of any of the Br ze u 

microfo ails are uncertain, and the es1gn.1ng of these forms 

to natural groups 1s difficult and po s1bly inaccurate . 

Suggested aff111at1ons are offered on the baa1 of im1lar1t1ea 

of Brazeau m1orofo s11 to pollens and spores of extinot and 

l1v1ng plant group • In this ay, 1t is hoped that knowledge 

of the flora which ex1 ted during uppermost Cret ceou t1 es 

in the Entr nc ar a m y be gained. 

On the basis of evidence accumulated, 1crofosa11 embers 

of groups L, M; N1 and P appear to represent pollens of extinct 
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