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1.h.:.. Author vishrm to expreos hio tl ~nltO at~d ~1\:l.tit\Uo to 

nr., r;. w. r . ..dforth for th oppc:rttm!ty o.r cor..ducting this in: est -

tion ~ r.d. for tho unabltnncc in its oxoeution. To Dl:'., l!.-V. ik:st 

tbanka ~:ro uU() tor elw:iduticn of some ot tho g~oloeie~l 1tlpliea

tians uhioh arose 1n tho eou:r.~o of thiD atllfl1• Tbanl~ a.ro oxtondod 

u.lso to Dr,. n.c. McG:roao:r tor tb oppo.rtu..~i~ to dr· :w fro!'!l hia 

Gxtonoiv knottlodg ·nd oxp"}:rionce in this tiold., 

Tho rc:coipt of ::a:thol.l:rohip i'rom th Dopart..rlent of Biologr1 

l·tc.bstel... Univemi~ itl gratefully u.uknowlodged. 

In conn · tion vith the production of tl'l!.D thooist tho 1.\.t.lthor 

extends hi ~tctul tb.nlka to tas~ V.:.loris t~oimO~t Hie::; Catio 

Kloeroko ~~ !~isa Chl'i tine Struecl ~nd 1-tr. L.J. Mook. 

ulso duo to ~h·. vII KvnahninU:ov tor trQ,nelu.tion. ft."Q.tt RUS2io...'l toxta• 
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n•rrnonn'""'~''tO•I;;t..;;L -- r·,-· .""~'""~ ,t 

~.c.eorJintt to f'chrocl:: (J l) ~u~ iv.dro: f"o:::r il ia ono *Jhicb. ido11tit'icr 

::ond tlatoo tho ~t1 ta Pl." succession ot ctm · in which it lie::;. Id ~· 117 

it· shou.l.i bo restricted in ~tro.ti£."T::.:;hie ~IJO but 11• ~ · ,. br · i e!)oo 

gr. pbio di~t::':ibution. l1nf'ol"tun:.t ·ly such pooieo ~ ro n t c · on und 

gonor:l \11tl .t';. rrr ~ otl'." tier,·' pb1o a•u.ngo co it4ce' t>t.l.til ~ ratl'ler brood 

googxuphio distritution ~.:~.r n'ln woo aa. it.dox fossUs. :bl ~ caaos 

it is p:>~siblo to .t•"r.fom cmrroJAtit)l:P on th¢ 00. ic ot th uo . o · 

eone~·· r.;.thor tlmn sp ei~s;,> B f'oz·~ th<J nuit'lbility of pl.rult ic~ 

:t:'OllCC M-nd uttributc r--y not. b() ru.1im3. 

Plant fo....r.il 4-'·"!'..lO.i.PS o£ t'lict"OSCOI1iQ, u:tmonsieno but nhoving 

cJw.l"'...ctaristie. "'tructure ltuvo been c.v.trnct-od by r.ace~tiou .f~~ depi:)pita 

of o1·~nie nature cue ap ccml attti po;;:.t u.nd altto t~o . ~cy c1a.eoeo of 

::tcdim t:.uy roclm ouch no sandottmes, olw.l t•, £.'%"O)~elto erd c:Ut 

<lOj}Ot:it . • 'Ibo tG:rm pl.unt ""~icrofooail includes P01"03 ( ~;t und 

rttie:rQ>..:;po:r•co) • pollon1 piocos of euticl.o., otru.nds o£ conductivo ti....,oue 

~;.nd fJ!)l"tionG of opotnng!a.. 'l'b · tem ogao1;o~ ie m:;.oo to dofine 

Ol;oro..J.i!tll bocH.oo {!r 'hoi' th:.U1 200,)1 in sizo. 'l'hoit• p:t'@tmCG is 

uow.lly l.*<aotrictoo to deposits or a pur J;;· ora;a.nie mtur~, th~ lur· 

oizo :r;anctevinz thm p..;.rticult,tr~r vulnor::tblo to d~tte .from b.:.i.l'dcr 

minor~ r;t;•l"tiele'-' dtU:t:i.ne 4M follottintJ 4~positien. G. K., Gu nnel1 ( !~ ) 
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tian. 

Th :.'a o:ro a. nur:tbc:r: o£ othc~ micro£ou$il.D ·tho.t e n ba uood by th 

fJ~ J..;;.contolof.rlst.. ot: oniel origin u.re O.'lt:-oeods, Fo.r.:u:ti.ni£e!."a "n4 .. · · U 

fr::. ~-n·r.s such ,;J.{,l telori.tco cr,ongoo spieul.oo tl.ru:l conodonta.. Of p:roblo

·• ~1tic o::'l.oin but ~bundtmt il.1 00111 dopoeits ro scoloeo~:dont ""nd eyot

richo flh:;.at<ido. or plant DJ"igin are motrJ.OfX>l' St !!dero...rJores, pollen 

g1uir.s, pl"O-pvllon, hornosrxu·eo, port1ons o:)f opomneia, cuticle, conduo... 

tive tio::.;uo umi. fUJ.tGll h1P'li!to. Spor..a.nns.al fr-~gments a:ro eopaeia.l~ 

uao.tul ii thtW hcvo epor~s ~sr::o<:iQ.tt.'fl uith them. 'Ib.n .cutlino t'>f 

¢~pid~~l colls m:m oft n bo .ooon in eutiel and if oto · t.J. ur~ proccnt 

tho eluu.uot()l:'iBM.ea l)f tho B®lU c Uc eo.n bo diugnostic.. iU.gal :t"Sltllli.ntl 

sucl:t :'s 'ltlo&o of di, tt:~m$ und dinot"lagollato :.~r oJ.oc. found:, 

in such l i. rid rJ.ntro of sooiltonti.t~.r;:r to~tiotlt: ou.ga'asts t .lt.tt they light 

bu uooful !lS !r.dox !'oo ilG oitlun.~ di.5tine-t sp~iao or ao ~asomblAg~.:.s, 

!.tnd pr icus wo.rkorD h{ive tound thic to 1m o.. 

The ObJectives o~ th!1 Prooc11t StuQ%
Mt )_ _ ! _ . _ - ttl I _ I D i ) !IQ . : 

Th· Gl!lUnin·. tion of u pi co of Yorl:: r.ivcr 0' r.Astono to GOO if 

it <Hmt.lined plAnt microto ils. l'n tho · vent ot t )VOUr<.J.bl outco!!W 

to thio r.r l:tmitlurr inv tigu.tiun it wao propoood t., e~ the micro

£oseil ccntant of ou.eeo"'lli:vo tbin lAyer · i'l'oo th rock - ·ple, x . thol' 

tha.n t ·t obt.~.inoo by the r.w.oomtion o£ oa.mpl.c.a of irrogulr;;.r oiz t-~ '~ o..'l 

:it rMAc:m ouch aa in u.s· lly ploy;u.tt It io hoped th.ilt this vill 

, r i\1oal fin r ahadoo of oc.ettrren.c~ t rul disQ-:tbution ot mierotoosils th::.t 

http:ploy;u.tt
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m::a,y provido isr.ifieo.r.t intom...Lticn on n ;A;;r o.f different topi.ca~~ 

( ) To .ir.v .otirr. to th · -ign1f'1eant ~ ct'Drs involved in cm!lpUir. 

:' n i1 ox plant. miorofo~silo <-l~ernnbl~;.cro for the .ttu:d.os of Yo:ri-· 

I~.'!/;)r c:tndstcm· undor inveotig~tion. 

(b) Tho c rdl1tions under l1hicb the ~ck 1~~n dopo .itcd~~~ 

( c ) Tho ecology of th.. floz>c.\l com::turlity 1thich J' vo ritu~ to tho 

!3icrofossile d ~crib l ~na ill tr'4t herm~ith. 

(d} To contrast tho l)ictur. preoentorl tG us l'rJ tll1.1 1r..acrof nil 

rcmaino or. ·tho ono l'~And M\l by tho nlicrofoesil rc;~inn on th 

otll~r. 

ot the o.d'lru1t.'-'£JO.:i th<.;y s~o with other n1c:rotos. ilo su.oh o.~ vid . 

aprMd cccurrenoc in la.l~o r:umbors1 J...i.nd divor:;d ..ty of' f01"lilt plant r.ricro

i"ossil · t.1.:ro of grou.t xu;; to oth tho po.luot>l\toloeiot o.nd t:.tlco to the 

botutlist., 

Flant 1crofos ili ·re of con id<U"'ilblo ~port&.nc · to ·eonomic 

f~ ont~log to both i.'ll tho coal o.nd oil indu.ct rioo (24).. Th~J :r 

Oft:Of.lSC·i l UOO in t~"Ae U t~:Utl o£ (le!JI?lllllt S ·Of 0 01'00 £~ Pil explomtian 

i;j.fJ .· hay •r o.ftelJ. tho onlr fossils tfi bo found under cuch condi tiQnG • 

lt is p oibl ~1:; t ecr in oaambl.Ago<'! o£ plAnt- n1t:l"':>foaoils oxtrr:. etc 

.rrot:l cor , .~..y u.ttol:'d · nt ho o.f r oanizinr; ilO!!l of t o ot%1 tigru.phic 

traps ir• \rhiob oil :t.y oeeur • 

http:port&.nc
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Plant microfossils ca.n be used to determine the ~oeation o£ 

ancient shore li.n~s . Erdtman h:la shown toot spores and pollen are 

a.ccumu:J.Jlting in near shore o~dimonts off the coast of Slroden at a t'i:tta 

of 50t000 por equa:re inch each y.sar. Ths ppllen and lJpore count per 

.grG.m of sed:tml!Jnt ris~no very sltlrply t"or near sbo:t•o EJedimantG comtpred 

\Jith those off shore. (24).. Tbis is for racent sooiman ts but vre have 

.no reason to believe th~l-t this would not occt.n" in much earlier oedimonts. 

Pollen u.nd ~poraa are cat'ried V!rlst distanoQO by the tfind,. [l.nd the-.r have 

bear~ found in abyssal sediments of tbe t-!editor rantMln but their numbera 

fall ott rapidl7 as \..to leo.ve tho nhore line.. 

Spol~es e.nd pollen u re very useful tor . oning continental depooits 

i:n tho absence of interbed.ded marine stra1:'.t.l. . Foraminitera can be used 

to ~one marine depoa:tts1 O~troeod& s erve the same function fo r sedi

ments laid down under bna.cld.sh Haters and now plant microfossil s, such 

u.s spores and pollm.1, provide a. usefUl ·tool in the can.<:~" of contil'lontal 

deposits. Tha dQpos1ts produced by evaporating seas rich in mineral 

salts that rostl"icted the growth of org.J.nis~ in them. were, in the past. 

very diftioult to date, but once again we find plant microtossil.s preaent 

in the salt depoecits u.nd t hese SP..able us to locate them in the geological 

series . 

Plant miorotossi ls are also a.n abundant source of botanical 

info't't!!.a.tion.. They shed light on ancient pey-logeneti.e relationships and 

on the m:Orphol ogy of their parent plAnts "' Moat il:nporta.nt of all is 

their use in the interpretation of ~laeoecoloe;y. In a.ll these sphex·os 

if macrofossils have 'been present t.zor'kers have t endoo to put too m.ucl1 

http:il:nporta.nt
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tiva n ,pl of the- vogot'<J.tion, but night shO"J bi<l tot-T.lrd tnrtioul:lr 

plantn w1th co o po4uliu.:r ·cologie.J.l pr tot<,..nc 01· twardc plunto ·ith 

~om Ulbolic •.•~ul~ri.ty.,u (16). Ubon w e:xntline clo..JX>rco hc·.I,a.Vt.::l"t 

it io pl"'b~~tlc tlht w- ar~'> oecin~ h ouch moro 1- ,proo nt...tivo s~;;leotior. of' 

E..istorieal rev.. - ~gz
. .J "'• - 1.! . PI . M . . ' 

T:. fimt V()rk~r to di eov r sporc:J in tha co\n: : ot raJAeo

bot:.niC' 1. uorl:t 1f,l,O \{ith;:!.m in lSJJ, UbO ~~S WOl''king on tllin S®ti.Pl10 of: 

coal tr.nd notie. ,,~ut h~ dooot•ib«l ,.,.,o t:.r~oo~ f>f ora n12~tion vbieh w~ro 

lJ;;.tor t-ound to b~ spor • ·rn 3240 l-iol"rio illucrt.J.ntod th~ firat fo aU 

m g-lop~ ., .!l.n 11· po:t:'tilnt di ewa1f9' uu.o tl · t of fmnl.l uohultzo vb.ot h~ 

lS55t found t~t coal could bo· corated ell tca.lly nithout de. troyilg 

th · -mierofoasila by th uao o£ tho olution vhicb b ·· ra hi .o.mo., 1.1.... 

thout:n thin graatl ~.:.:.cil!t: tad ~10 isol.atim. of w.i<Jroa .oror lltt~ 

~t ·tic ork t,;as den· on th· . until n in Qb. (1S84), r.nd ae~1:L Wld 

ftid ton (lS86) PI~€4 on the ocan ,. In l.SSS F,. Trybom ·~ Sw 1ah 

Zoolocr1 t noted th r"' :Lota.nt cllflrocter of pin and epruec pollens in 

tb.- oour o of his studi · on lilk~ $editm:mte und auggostoo that th co 

fou ile ohould be u ··otuJ. to tnlu _ontol o{,tisto. 'fhl!> y. a.r 1896 found tho 
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Gena .n hot;...niet ~d at ticr~~.P r c. • ;lob r inv ~~ti ;\J.t1n& tho oicr:i£icu.nca 

of pollen frequency rotiott• t.r..llrt v n Pont r.1s the fir,;t uorker tn 

uso r;ollc:: di3. t~T" to illuotr-.~.to th.o iffo1•ono a b tYoon v . .~.rioua ot~ti

emiihie bnl.'iZOllH ~r.·IJtt (l92S) laid th... fo~tion for 31St untie 

otudi. en por .,:;..· aud ·»llen. Of tremondow itlpol"tu.ne in, tho d vclopo. 

·nt of tho ~p·Jliea.ti-n:t~ of n-.ic:::po:ros nd in itaolf, r.~o::;t .lot:J.nt pice 

of applied ~aobe>to.~~ t; .. c tbo vork ot raiptri.ck o.r.d Dimpson (l9JJ) 

in the co:u-ola ion of ~ nuut'bor of rorthwbel."l ntl cool s .· r~ .. 

'.t'ho ~·Qfol.t mt.jnl'ity f tJOl'k on )l.Ant MiC~OfCSI!iJ.:l Up until boUt 

five y ~ x~s ao 'l.;a=:. i!:. eom1oction with org<mie dopo- tt2 -uch a.n eoal 

( c~· rbonii' ,;rct.W) ~l.d P"' t (!:G:cont). Ju.ot rocontlr't h~' · c·r, moro o.nd 

mora offcrt is 'b-Cil\6 dirootcd tou~rdo the Dtudy ot tlierotocs:llc ~ 

prod.otU.nn11.tlg ilto:-L'r'~':..d.c .... ;;~U.llOOttl.- !t ir; l" thc:r eu:rp:rising th t thi 

aspoot ot t'liOl"ofoao.il uork Oh()uld h :ve b c:-1 $0' lona in <.:rouoing 11.ter· .st 

be uo. a.... f.u.x· bw.ck ns 1871 ·Mson not flo:e.tw~od dit~e like bodies 

occ\ll"rinf: in tho J) voniu.n b~..ck ohAl~o of K ttl, Point1 Ont:lrto. H 

nAmed thcsu Gporo.n rites. 

ll"'~o.tian \-tox·kul-."'J o-uch ,.~ "• hni und l1oht';l. U·OJ:'Ot for <:'. uhile, more 

aoti !() in tl10 oxtruotioll of oprn.~~a from :i:nor[}>nie . trieea than lJ(ll"o 

thair coll® w.os in tl1Q root of tl1o world* '1hoy uere quick to realize 

tbe r;otcatial of plant :;icr<>toatlili £o!' r;cing usnortod edim';}tiW in tho 

a.bg nco of otllor fossils., rtWniun wol"koro,foJ> -XIMI,\ple tub r, Val.tzo 

(lf~d. r.u.uracv:l h v- don~: , cre.o.t d 1 of vork r.;.n mi~x-osporco from inol''f! nio 

coo.inonta.. !ta.umova b. o t<.:i:traetod 1 n:~mod ·.::d clas$ifiod 'ast numbers 

of G,PDX"OS f"ro:~ tho Devonian of' tho Fussio.n f,\]:~tf'orm... Uor publioatiOtttl 

present :i.tt ob,joc.t lcPaon w wo:J:'ltcrs of laaf3or l"oputo. Sho has lso 

http:t'liOl"ofoao.il
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benn r;uec Pi!Jful t n dieintali.na oporoo fr om r;ro-Dovoni:Hl otr-"'.fu from tho 

C..tmbt"1.a.!1, Ornwici· r:. ':. r.d Silurlr.~or.., 'rhiD cxt():r-ds th pot~ .t::w.l of pl :...nt 

nd,cr of';,csila fer .o,goi:ng IJU.rpo:Joa tYvctJ f urther. 

~·. eensider.J.blo i."rlpotu~ to tbo inv~:otiuation Gf tho l·Otenti..:.l 

of plant r;J.orefo::mils i'o:r tho dt\tin[j of in(')r.tranie Gadirnen :3 espoei~ 

those ot ~vcn.icm i~c;~, l!'.l~ eecurrcd ;"'n t hf'> lu~t f¢tcr you.ra as c:l ra::nllt 

of the oxplorot ifln activitic::: t>f oi l eomp;mi s. ?o.n yOtU"S U{~O;So fur 

~~o in l::t<ct-tr ~ t·nly r.no n11 eon1.t.my J.n t he'\ l1n.itcd. Stfitoa vWP conduetit-:B 

roo r c..i. en th~ ~c ot spores ar~d ~;ellen an a e·:m.,c~tl £lt~·Lti;!J."'4.f-hie 

t ool but tl':>:i::V"' m':.j'l'l:r' oil (m::lr:r.-.ni~c the ~thQlo \to:rld WtJr .~~rc tming 

plant r:ict•of.o~sil.rr S-:1 tb. ir eonolation. <).m ~plorotior~ ,.rork .. 

http:r:ict�of.o~sil.rr
http:eon1.t.my
http:otr-"'.fu
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!1ats,£i~J.. 

::h.... l;~ock tiW·l~)l~J: u.ooo i ..t this stU"J.y Cro'l. bo dc,;orlbed t\S o. !lioe~ 

o£ thh-..:cy· tlu.'l# ir.. guhrly bedded. mcdiWA gl't.\inod but vr:l7! !:iOO:l~~r JOl"too 

grecnit;;h ~·,:,y :tupt.U•c bitun.1inoua aand:Jtene ec-.n't:A.S.rd..ng u. bU~c"l!Je.nt foldspal'P 

~d "~liea. :tt cotlld IJX.'tib•:.bzy b 4eflnci UildCl' thu headi!';g ~oyt1:J.C1:;e 

(Dr•. Bo:lt) . Al;u:mdut.t p:U.nlt rc.."W.ino ~rc vi:~ibl'J both b:t-.~ok earbonitlGd 

trocoo!Tt;;;. und e.lso b·:rr.nm cu.tie.ula; portiotlS• They chol!t oize grade

tion t'rcu bou·t l ,..q. em. dottm~Qrd&.. Stem portiona with dichotor:d ·3 

<;..ra presont but tb.C'1 rt;:'!W;il'la ~il"f!! of too .f);'!!;:.gmont'-17 r n~tu~ to ~mit 

precise ldontifio ,.tic·:l. (Phlto l) . 

1.'hl';) c.;J.mple 1: ••:.1 l'CI'..novcd fi'Qttl th~ otr~cxoop 0.l.ong· th.o ohoro liuo 

botn . on th.~ ~moo ~~ Dl"i!J:J.;'lt Fiv, r and Tar f:oint., Tr..is. hu.s been ct::..tod 

to 'b lo.nr: to tho ~Ol"k tivm." f'orc.ation ui.deb lios. ~t the baoc o£ the: 

Hiddlo Dovoni.:.n in t bic rogioo ( 20) • 'fo.o :f'ol'C.Q.tion h.l:.o t t hielaltMS of 

hom lt(}~O to 6,ooo fcot. 

'?ho Yor!~ nivcl' fo.t"mm.tio~'l gru.tleo into tho botte:t.• kno•m ihttor-;t 

:Point ferm tion bo h vortion.lly c.nd latoralJ3. i.' t T Jl" Point th t ·Goey 

l.l:oint sru'tdcto:tlo lies eoni"!"..l'1tlllbl_y on top o:i' a. thin ~ono· of York Hivor 

sund: tonQ. Tho York 11ivor .to~tion bu.s been doacl.'1.bod (20} us conoist-. 

ing of gt'CSlliSh•&'l"CYt medium to f'ine-~"1"'•.\incd £' lspalthic OUt'..daton S 

\-sitb intorbaddcd greGniuh ohalos uhich bOC'.)Ias m-ore ccillmon to'l..tan\o tho 

lxeac of th.... .formo,tion. J o Ml"i'> boundatrt; can be dr..1.1m bctvcon th 

http:b�:rr.nm
http:bU~c"l!Je.nt
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~e~d:~,odetrrt· t t:. , 
lhyoz.o:1 
!J:t':'.lOltto::'trdn 
J1')~""'1""''11''1)""<:,:..J~Dt... ·~' ,.1... ..... ~., .J; · 

Ch'-' tro;pc.th~ 
Ge::~pll()pt~t1o 
Pf:.¢l":Or,ot1n 
C~p~·.. 1Gpodo 
Trllokitoe 
r rclt::.~o~st,rc.a~. 
V l.'tshXt\ tes 
Fl:)nw 

1 species 
1 
2 
:'! 
4. 

29 
30 
ll 
l 
l 
2: 

2 

l. 

1 


The· lattol" .f:tc-ure should bo 'Jom.e in mind and con~icl :r -d in cc 

paristm vith the l!Vitlor~ce to be dcduecd fr-om ~rn:lr-..tltier, of the )ls.nt 

!r. ccnoidor.:J.tion of tJl mrAteriala i.t is tttlOC::.iCC.:ey' 110 eontcrnr~:u to 

tll goolo ical hi~Jto~ of thG n.l~ - • 

http:tro;pc.th
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. · 

ah.GT..tro a fn.irly' m;.i.l'k€'it tend ncy tt~, o epn. t · int·o lt:..!tC'l"i:.f of f.. irly eon

nta.'llt thickr1o~a thuo fncillt3t:i.a1g in"lit1 teclmiquo. 'l'l•a sucecsaivo h.yora 

the top d~tmr.~.rde. Tn. woid diaerer..o.nci4.'}S du to t~.:~,~:stor of loo~c 

microi' ;ailn hetl c n: fH:i j .oont J; ;r~rs only altol"l'Uit~ odd numhorod :-wet,i illS· 

1+e:ro o~1l.n:ir!.~ trith tb . crc:<~r,tion of tb~ b sal ll~y._,l" 6. 

f!r(!lit\in .tr:y lt~ coration cxporimrmw v~~m pertomed. a.lor..g th~'l: JJ.ru;o 

t;;of' upproo.ch ·usod by .R1.df'orth. lbu~a und. ktGrosor w sec 1ft in ftlc~, 

mi.orof'eosilc \JGl"c p;rcsont a'nd it COt thathE):r they exj.stcd i n suff'tciont 

:nttnbct'2 u.nd in ~.;:. ouitJ.blo tat of prooet~\tion to permit noro int n.:::ivo 

1-IF Sehult2ot:3 SO<lution XO!I 
11~0 lm'J . ,;30 bro. l hr. 

1'h~ rook ~amplo \ia.o brolmn into pieao"" o.bout l em. aquas:' ,,, 

!lkcoo in 1,1. clean polyoth,vlone bcal~<l'r urA covoJ""ed vith ...tbout 75 rrJ.s• 

ll 

http:upproo.ch
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of ~Jrofluo~lo aoiu. 

~;.rt .r th~ time of tr ;ut

tn1c:refo;:wilr; a1~ Vc!sr d.cliCIAto -:at this s to.ee ur:d i'l'""U.t fl,~·t-o ·U.tst 'b$ 
· ~..-
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di~ olv th · ino l crystc.lo,. In rock ca pl!:s which contain 

a.ppr :ro:Ulbl.e percon·t·' £!!1' of cmrbon:ttoo it ic n ,:;)~ ·r.r tor avo tl.t. n 

u.ni-'lcr li1droehlur1c acid. prior to ~.:A:tmont with w. In t41a <::uoo suoh 

troa.t .• t ttfltl foW'ld to b ut~.noce!loa:ry'., Cchultze•s solu.ti.on ta 

str~g oxid1~1.4S 1go11t .t:d hru!: tho off< et ot r · ~ving oxec ealilon 

f'rom tb iorotossil rcndoring tbora tJ 1-tra.t:taparent, ( J.'lli proo ,c 

i~ knoun llG cl ~t:rin(t)" ·: be t13llo of reaction uitb tho Schultz~:)ts colu... 

tion iP qu:Ua erit:Lcr lt !f it is too ho:r.t th.CJ oic:t'Otoooilu 'Vd.ll 

::p r op:quot if it 1 teo long tho fino: otructu.r& CJ~.d: t>n'.k.."lten:tation 

of th~ woll '1 b dcot:n>yed., ~e~3iV • ~o7mio • in fohultao t . oolu

tion :P.y de~troy th . microtoosUo eompl.ow:cy.. T~ atment Yith lOZ f.CU 

h·,o the offoct of diGsolvina hu.m.ic :mto:rialt thic c~u.noil ·lllo r: oiUr' ·eiou 

ot clwnpo ef o:r&'O.t'de I rtielcs and the :remQVQ.l. of atoo.U u.t1.h0rin3 debrln 

frorl th t'!licl'Ofon.Jilo • 

In an. invo ·Q.~tioll o£ th1(1 nat\U"' 1t ! port.J.nt to u.rrivo t o. 

atandn:n:d.zcd tncbrli.quo for tho e:::traction of mlerotoosils and t1) UGo trliG 

tlo,tbod in cu.ch mtUJt)rc.tiorl pcri'~mc4. V-.:.ria.tiouo :in the Um ot :ro... 

action -with Schult:.ilo•~ . o1ttt1on rtUldel" tlle r.dcrotoesim oro or lens 

c~qao ~n o.ff. ·t tho PV•· nee cmd ,.,ollof or tho o:m ·· tu.t1on o£ tho 

\tall a~ 1· .ndorina idc~;rt.ifi~tion "oro difficUlt ~nd lw. rdottrl. 

Slid ver r.mdo tmine com &1t'\1P uo .Q. mounting mocU.un"' 

deoeribC"J by f:t:ulfot•th und subsoqu.ontJ.r used by fiou.uo and H'ctll"'a<>.:r. A 

fa. CfZ>l!Ott.lla of phenol 11o:ro fi:rot wldm to con1 "Y'X'UP to p~avont 

http:port.J.nt
http:oxid1~1.4S
http:solu.ti.on
http:crystc.lo
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ouiJncqu nt tt;;:.ck of i'ung1. '.ib.., com syr'l.\p v.ro.o th · .ilut.... 'With 

di:::tillod utor if~ th...., lUtio of ulmut tJ;1:rao Jn1"t3 Of Oy:ettp to on.o Of 

t-rt.rtel' ;.i.r.d u. drop 1-::l.;.c on <4 ol:tdo vitb n crl.u s rod. It i"' i:wpo~t 

t t th elide ohou.ld bo p.;rfcetly clow1 ntld rroo frcm gl"'Ooo. Tho 

ore.:.nie reaidu.o in t bo bottt>m ot tbc centl"'i:fu(!cf t ub. io cJ~l-:ar~ •:Jith ~ 

or.t1U ~J.n.ount of 'W~tc:r and a. drop ronovt -with u. pipette to bo ................. 

wi th tho corn :SYX'U!' drop on tho slid(). Tbic in dono ~:i:th r fino glAao 

rod r>Il tho t,ix.tu.ro Sl'l"'O.d thir~ tmd evonl.v ovo.t'3 th(,} lido wllioh in 

thtln loft to oot ov...n:titiht in u. cool •il.a.co. li' p1·~terrcd ttm micro... 

foos1l4 ~1 u ntai.11ed t:tith sa.f.t•:J..nin prloi to nountinr;. '1hio io tt~Cl'oi 

M 1£' ths ;:lQ.Qple contuino :.:.. l:J.rgo flnlfio:::·t1on of thin tr.:uu~p;...r~t 

. ierofos,ails. Ono olloultl a.vnid king tl1o corn syru.p solution tQo 

dilute or tho p.rop;;.ra.tioDvill .form t·ut.-.Vf.~... ' on d~g. Thio 0(.;411 uloo 

occur if th~ olidc~ ·~ot in a too 1\o.t t..l.nd dl'f o.tmooph ·ro. Tho z:·ofmctiv 

indc of com cyrup to vory !hvour., ble for t;ood NOolutiotl but ono 

ohoulc1 trorlt wi.tb ,.,o thin '"" lr:.~:J"tlr as pr:;;opiblOt 

PhO,lQrt~tJ ·~ EE. 
;" b:tnoeul.<t~ micro eopo 1•· uaod for ceu.mu.ne, tho olide boincr 

trnna!'oncd to a enoc.'Ul#,r for dobilcd ®Wl~if4, t ion ~nd f or tho photo

craphie t\1COl'din~ of tho ·m.ie:r.'Of'nosU.=:h :t'bis u.o.o don uom • the ~:...l:.:tu. 

cr. · o u. 1u c'!lnjune'hion \lith u lO~ tJyopicco arA 4'1.5:r. obJcctiv , t110 

rooultinc no~ti1t""a :ryqu.iring u. gr,JJ.'iout1on of c.bout 4 tirles to giv 

tllo :Jt~tnda.nl ·500x PC<lle or rov:roduotion ot tb orieitl.al cict"'fosoUc. 

In :rocol'ding nteroi'oooilo photoc,~· phiculJ¥ ana io fs.eed uith tho 

http:orieitl.al
http:Jt~tnda.nl
http:ceu.mu.ne
http:t�ut.-.Vf
http:�il.a.co
http:t,ix.tu.ro
http:tt;;:.ck
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r :robl m .;. e bit1in~ uptimUa re,..clu.t.icn., m nmur:t do tb of fiold 11ltll 

i'•-.irly hi£~l e!fl1 tl\10t .:end firto gt'1.1.1t on tho firr 1 [tl'int., Ct•iticul 

:lllttn:i.:r:rtti-':'•n nuot ii" r, int::.dnod ul.d a bluo !'il't'Cr \r.:.o. £out:.'J. to onrur.co 

tho ro:Jolu.tiot-:: oot dr1 tblo. To pr":::uorv a ele:l.l' b :ckgrnu.nd 4nd rm.sum 

bigh rec:olutior. i't.:t.irly ~e:- oVJt~ina of tl e ~u.bst go condomMr W;J.$1!. 

Ut'ed.. iadox ltUl/• fill:l ~~ovolopcd in ~·..fa,j 15 t.·i.4< tounl to give th bent 

b-'.4 l!me b~~:~t:r'Jm·· fir: .,. umin, hit;;h t'<:Dolut1on, hich oontr->J.at. und :t aeon

·1hle ~r;:;duti<>r• • •,r.poou.:>o ti....rs vno dut ..-rr<linod. in tho f'i!tlt inotu.noe 

biyo m oul.~cnumt of th~ b-rieiltrulaa o£ tho mic.ro£ooa.il on tho rotlox 

PCl'OOl U:ting tb,t) ~~i~I pbotom.Gt ar._ 

http:pbotom.Gt
http:mic.ro�ooa.il
http:oontr->J.at
http:ckgrnu.nd
http:onrur.co
http:gt'1.1.1t
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flSSUI,; S 

I r1 thG pice. ot~ ®ndston uocd in t..lds invo~tig.~M.orr 11teorcuo 

m1oapm..co1 nome h.fotriohnsr,h:J.oridst pir.?CH~s ~.;;- l:ell p:rcso~:v Al cu.tiel , 

.frne,monts of r.pom.u{.tixt., conducting olomonts u.r.d prel.ll . - ~tic·· £r 'Jil nt 

of nn:m.~.l n~tur tr :ro f'()und td i ol.Atod fro:t ; .,~ pi :e • o£ rock 1Jhich 

'lthough ..l'G ·intJ p' !) iso of oreanie rnl':'AimJ to tr);. . naltoo ey . ;;.'0:300... cd 

no idontifinbl~ ma.ol!"D£oa UCJ. 

Uost a.ttenti(;n 1->.r.ts baen * ·1i d to tho nicr-oto oil'; ,.;hich b v 

'bo ,r; photo~r<J.pbod, ~mdt i::.s tar (JOcll}iblo., ido ~tif1od. Itt oo~t cu.so 

it run been poou1blo to i.:J.Cfligt.; iosporea t\'J u Pl"'Viotwly d ·Ocribcd 

PUht.Ot)"'nie genua bnt en~· in. ~: tow c·~cc b!:.a it oo pop 1blo to idontit;r 

thom lith "e c~'ib~ apccioo. Doto.il\ld do-acrl.pt1on of tho oiocpcrcJi' 

b.: D not b n f• ttcmptod. The eoneric doscri.pt:i.on nun b,;,;on eivo... Uti 

tH.>tos ampli.t:fir.z thio tor. o:J.cb ttpoeierJ ll!J.VO baP...n uddoo. 

For o;..oh thin :L.:.y-<;'llt ot rook lCO sporoiJ hu:.vo b~cn counted. 

'.rl'ls o-eou.rr-onco and numbol"'O o.f' th· V'J.ricuc :;coo)."a X'Q nh~ttl on 1-11:... too 

2, .3 u .:d 4/; !t1 th four lnY rc 2.> eenora could be r coJniz ~ ·d 

7'2. opcci.-s at tho:::; '"~or.. ra. 'fho 0 t\1"0 do!leri'bOO. in. tllo foll~..r:l.llg a 
. nd illuatmtoo on pl:.vt. .o :;

16 
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P~Dem:r'TIOr OF :.'!IOSJ;Or:?.G 

T.he echotto ;£ olae~itict tio-· rou ·at h.:!l" i . t <).t <lovio by 

l'otoni6 ~..nd iL. mp (1954). Tl~ose uthoz·s J.'C r-~ end th(;\t hyphaootm1 

·p~ll.in~u or certcd.n t;~Jn :rie n c bJ h . r:donod nd th: t.t h :·.n l) , n dol1e 

in tM.c tr,..~tioo, (,.;,{~• Fmlctati...opcF.ttcn b:.:icc. J J l'UP.C~l.tir~poritor) • 
.. 

Divitl:ton Jl nttr:~~~~ F:ail1 ch 1aa1 


SuhdivioiDn l~ ...ono· ·rUeto~ LU.bar l9J5 


Suite J~ovi'!< •to (Bonnie a.ud Wotan 1635} 


.}1. ~u.~i).a:Jl£2 (n ~ 19;7) 

'Xrilot ;. cubtr1an~:r Qiooporoo \tith ~ ooth outline, 

su:rtaco f_,acViG··•to to· intra.puneta~. or ir.tra.m;.;.nulo.to. 

171. 2t :Fig. l. 


Hotn>a"'ontcd by o rwt ve'J:ll troll proooNed o · imcna of 


dio.mGt·~r app:rontt.1t~ 20JJ..• Tho t:' ll Uut"l ·co is I.Aovig-1.t.., 


U!ld tho tnleto l!lO.l"ld.nt; not tJoll mrkcrl. 


1q~oJ;l"'i~at,gg GS!F;iC"' ! 
Pl. 2, FigQ~~.2 .;nd l• 

'I1lG d:it.mator or tl'<J.s et-oup of apDroG vr~:do froil .2$ ... 34)li> 

?hero 1a l d1~'*ti:r•.ct trtlo~ aportUl'O. !ho wall t~Ul".tace 

v .r ri:oo. £ron #...,:.'lOth ttl in.f'rogranu.lAto. 


Thi oporo vc omblo Ieiotr~.lotos ~,rlmplcm (t;G.umovu )., 
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. llJ 

.o bein 

r~iotti.lotcn ~~W~i~n .\! 

f:l, 2, Fie. !5. 

Il otllf:r ;o • 'lJ Jl• Tho • ll ~£e.co i ~ov1t;4l.t·· ar.d J:up 

r.o apparont thicla1i~~~ oxcopt on on · £oldod· spoe · • 'rho... 

opox-cs .ro tl~N~t into folds .o.nd subtl'mgu1o.r hupo is ~~ot 

pp~mnt makir;;c them. r csOtt\i:lG a cpooioo ot Gala.mo$poxu. but 

'th tri.lot0 u.porlttl'o ia well mal'lt(td. 

F&io~lctrJO fl~qin,,.,!J . 

21. 2, Fig. 6. 

~th :f.n.fi" s:rm-.A.\late onw.montatio.n. 1'llo U4oGu.m ... ot• tbo 

. t"Uot upot.:tur ~-tend to the oqu:::.tor of tb . po:ru1 o. · 



10 
-~-, 

r1. 2, na. 10. 

Ditunoto:r :2::! ... 25 Jl• 

ut 1P too .;.IT' -1..1. (T gr.::;:cotw 1..0 ,... 4~ )Jh ~nd ho.o cno ~lo r..ol."' 

·eute tlUin th.,. otho:r tvo" 



.. 

"O 


of th 

tril?to :'O.y iv 2/"J nln. tbo 1ongth ~f th ::. diuo oi' th cpcro 

c.nd the otho:r tvo ~bout ll;. ru. 
Gonuo ~h.tta~~ (Sell.Op!, HUoen und BonmU .1944) 

~·ru" to. ~iroula.r, thin \ffll.lod, cont"J..et. ilroo.a orton p1-eoent., 

o:d.•"1C without ~tru.cture .(1uroly' el'-eht in~rnal l1tll"~et tion), 

tril te :tu: .., hort, cooond.nry ~por point told1na oft pr .nent. 

http:cont"J..et
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n: ,tor 40.,. 50,JJ• tipo;r:c~ {;Oll.O:t".J..ll.y t':u.lO brn~rll in Ctrlou.r.,. 

lht~y ' .. re oi'tc..::· 'old J D oti."lao j t the 'Willl :io thrc;.m i.."lto 

11 

.ui _~-~~i~el." 4l .... (lJP• This or;oei .c closo4" reo bl "" GP i ·n 

.·.. cut io lf..~,z.g~~ i~i oi~o a.nd chow~ o. !!l!)t·o l'!l:U"l~od t ....ndonl)'!J to 

fl. ;h Fi:.. • l 2, 2" t~nd ,3 . 


Dil~ t~r 60 - 70p.. t~$-w tfii· spe-c! o clo::wl3 rc :mP.l- th 


tvo dcocribcd. nbovo-. 


Dit.l.motox- 70 ... ··:oP•· 'I'll'} tn::il"l-. oho;•" "" vn7 fino inlr.: ~- · .ul to 

crn;;.ttcnif;:ttio~l . Tl.t!) t~·tn ~v:~ to h.ort. th· . l"!:l..> v 'ryin· 

ZJ"(';!.'t l/4 to 1/:; tbo lmjgtb of tho :raditUl• 'xo.rJo:r Jloint foldincr 

do?a oecut' but not no r.:tt:.cb o iJ tho :rovirxuo ~poo1o$. T 

l">l. J~ r.:tco.s$ 9 ~ td 10 • 

v1~o 92'~2p - l.l.Ol:.-72 JJ.• Li.ll the opecimone woro diotortcd to 

http:r.:tt:.cb
http:Oll.O:t".J..ll
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·· but no,;;, 

'litul·::rt~(Jl" 27 - 29)-l• vf;;ll l . .... 2 p itl thicl;ncpo,. ,.no · ritO 

of~ trlto trilY!>.,., %. y n~'l'll ab~1ut 2/s rd•.• tho longth ~r tho' :~:ud.iu.u• 



. -

tho l®etb o.f: tho oth.or t m tthioh u:t><l alooot equJ.tl to lli't 

of t.."l.o l"J.diuv* 

D~n·Jttor l?/J.• 'thoro 1P no apr..o.ront 'l:.riloto ror~c on thi 

cpccimcm. l'ho U i voey tbic1 ; uu{;Ut 2. :5 )lw I · not 

Qurc.. ...:h..th...r thia mic:bt not in. fact b..- frtnge. If ;tt ic, 

it cuccr .cts tb:lt tr.ie Qporo ~ bo a epoc:1oo of llycoopom. 

Qrann'htiCWOri.tat? 1JMC1Crt 'f.·.• 
: _ . ~ : t alii m iii ri;, · .~: ~ . 

Vioootor 70 - 30Jl• il.. ll thin. Th 1" o.prcat to oo 
, J.Qt ·perttU· uith. hort LaoourGo (:1/; rdt tl'.Q l TtfA"th of 

tho n.diu:o) • 



.. 

OonlW f..;iC,k{)1~if129l!*"V.Cl:"l ( Potoni and .K:~np) 

Trl.l tc, c...rl!u.l r 11por .a .i.,h cld.r:.o ...mil r to th"'-mt"W.;.ti

tpcrl.tcs. 

'DiUl!l tor· 2,7 ""' 'Jl}1 u}licll U{!rcO"' t:toll Uith tho dioon !o:r, . 

·iwu ~ Pot~ni~ md ~mp {:e; .... 35}lh 'lbo trilete r.: y 

in ind1st1n~t. 

mtine'., :rho .uma of tho uell. mrktid t:tilctO: ro;y ~.. ro dbou.t 

~/J :t.tlo. tho lcn~h of tho l'odiufj., lt could I:OO~ib:ey- boloncr 

Dia~iltor ttl • 50 )1• 'l:ho t."fJ.ll ot tbis apora io thin nnd 

tcr;d to b tacrmo i"oldod.. Tllo o.m:l ot th() tr1loto n.t.y .· ro 

-..bnut lnlt th~ lc~~l of tho rodius. 

Suit tl.VJ,c:ulati n nnia nt1 KS.date.."l (Pototlie and ~tromp l )S4). 

Gonuo I'nrinr1tris.aoatci (HeGrozo:r 195?) 
! . __ f Lf -"""':- ,._.,._,. !11 . 1-IJ 

T~1lotG m:lO"""POj,"'O::l tJf oubtri:J:ne;ult:.;v cutJ.in~ which o r coo.-11 

.o:t:·o or lc a olonrp.te proJootion..-, ·q;uutol"io.llft in 'loproosim • 

in tt · i ntor:r ..iU.o.l ·• · rtrlnlll... \1vll thin. 

http:t."fJ.ll
http:th"'-mt"W.;.ti


Di ct~Jr )2} t hich t\~o tmll uith ·~ro.t ttuotcd by r!cGroaor 

fo::.--- tho holoty1x:1vl~ JJ )1• Sm· ll p·.pillcu;l (u.pp~~t~ly 

2.,/jJi il< lcn::th),. oeeur · ll ~~)una tho cqw.tor of' tho aporo. 

Genu~ .f.lr~~l11£!l\ (Kr~o:-t l9.SO) 

Dio.motor 4$ ... liJJl• 'l'hin 1:allat. T..>o ;zp iract'l$ in 

qu :<>. tio.n oeoU" in u. ~nu.p o:f' aix :uibori.na tozPthor tid it 

1:, .Prc~bl.c tb.~t they <tro .e:uovllat itln tur:o. He trllct~ 

m::y io viDiblc thoUGh it l.ooko o.o it ono vould bo prMont. 

Gonu~ .~ r;.ttiu:tl+.Y.in~mtn ,. (Ibrahim 1933 ) 

1\'llote, oircultll"J ti lok}1 et>vorod \\•ith i:P.porcd cones who::Z"') 

nia.ttotor 48 .... 56 P.• Cones tih~.>rt ( ;~ fl), blunt antl n.~t clo J.y 

·1ckod. Al"..-0 of tllO trlloto ~ ul;pro>cl.m: ~ty half' tho 

l<;..'t~b Of the :r.::t.d1U of tho spO:r ·

http:uibori.na
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l'l. 4t Fig,. lJ• 

Diaeotor 40 ... 4? )l• Crmc v ~rr mT:.'lll _and el~ely' Jx:;.cked. 

'ilL.. arm f t!~ tr1loto :ro:r ·•1': abeu.t half tho lc."lgth oi' tho 

1"Udiua of tho sporo.. 11m wall io tbfn and. tanti"" to bocc-uo 

i'old.\.i • 

:£lhiu apceio~ olcj3elV .x:"'aombluo ll:lUtn.ov.:l*S Lopho·triloto 

1'1leosus \ntt ic em llort ebo q_uotolt .~ iz rc,neo oi' 50 ... 55)1 

or t. t'U{!OallO• 

.tq~}AQtt,~c~c~P. §.tm&~~ ,!J 

Pl. '•• ne. 14. 

Din.t1ot r 1.5} "• Ccnt!'o vor:~ small 4nd closoly pack. • ·.all 

t i!ldcnl¢/ to bccorlo inogu:W.r~ foldod. f.bo 

~iloto y mu bl--ood du.rk l'ClP o:ttcndina to th 

the cpo~. 

Pl. 4t Fig. 15• 

Dlum~to:r' 47Jl• GOJl~::l: VO't"'/ · rul.U •nd cl~aly lll-c.fkoo. 'i'lln 

waJ.l is thin ~nd undoreos u. Citmsido:t bl ·mou.."lt ct .fold1n • 

':h~ o.ma ot th9 trilete ~J.:re d.!ilol."k r.u:1.d e;.<tc.1"14 :tn.tu tho t.mglc 

cf' tho oporc r . 1in0 tb··· ...qw~.to:r. !n ttu centro of th 

cpore thrq de not . pp · r to .ll oot t tllo S' oint• 
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Dia oto ~ 19 fl•· '·!all r:tb~ut 1. 5 )1 ir.. thic cc *' 'It., o.l'Qtl 

Of the tr1loto ray e.r¢ iJ.DOUt 2/J roa, tho lent,;th C•f t..lta radiu::t. 

Genua ;lsm;.u~hg~ln~m~ (t;,,~um~y;,; 19")7.) 

th'~u wicti: thoir dio.tlotcrt ths ax~l)i;l.tole" !tmt;th ei opines tlleir 

::. tteK~t.t..:. tion G:n·i often s~ps:o tipo diotin~llh ths:l f''.t'tl th 

preeo.Json of Lopb,f}tril~~o and t p1<:nlatiaporitco. 

Pl., 4• 1fi~;:c .. J.7 a%".£1 l) , 

P~att1l" 29 • '!JlJ l• tor.et h t>f tha op:Ut~· about t'l:ioc tb;.:.t 

o£ thoi;,.-. c11.v.r:totor. '·Tall tbint the CflO:t't) t$lld to he di"'torted 

in rko.po. Tl1G triloto ra:r is not typical.:cy v-l~ibl but ia 

pt;:il1t foldi.ttt; •. 

· ·lf tho ru.dius • 



D~ntcJl" 19/ 1"' Cpi."l.ao ·bl"llt ttrieo 

die...~:>tox-.. Lo tr-.l.L:rto 1'0.7/ :to V:!Jjiblc , 

tlii.~mott>l" JS ... !;.; P• 'Izrpicll.Lty c~.tbt,..,i>"'n(~ul:.:.t"' il'! cbpe uith 

ornoro but tonda to uoco:n. diz'tortod, Spines a cut 

v1ci\llo. 

llil;.ta.otor ;6P• Subtri.a...·guli~~ in ebapo~ A c:r ·ing t.rilot 

oor.1.m.io tu:'o is v5.oiblo., 1L'h!! ~pinao nl"o 3 • 4 ti .o ao long 

t~D tlloir lx:s:;:1l dio.t:lot:r. 

Suite ·!U.ro:r.· ti rotoni~ mld Krot11,.. 1954+ 

'I'rilet , s!lbt;~:..!tmeulJlr to eircula.r, sdnc ~xtra:r~ticulJlto 

dth G ll lu.tdw wM.ch do not. oxccad 6)J :tn diu, .otor1 mur1 

i:::tpot•f ct il!lil br..mcl:u;d1 v • .-~ri!~bla in. h iflht., 

~p:..~ t;Gncmlly ~nilitl'i:lnfllll;lr. Th . 

trilst r,y.y io onl;r ::rol:t vioiblfl but 1hon it ¢an be oaa.. . 

tho a,;mo uro from l/2 - 314 tho l e."l(fth of tho ~c.u.ua. Ill · 

http:oor.1.m.io
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!.'· woll nm.r!~ · d ti'iletll ray with dar : · m toot lmo~t r~cb 

th . eer••ttor of th~ or:JCr· . 

nio.mt-tor 50 .... S..)l• S.vo:rco cubtr~n~r. \ rll thick 

;3 ..., ')jl• 01'!W..''tU:ntatien Utozult!.rq r3t1eul:ri.tG~; ioU 

mr. ted tril t-o ri.rlco tllo ra::;tG of vllicll ·~ l/2 .. 2/y, ttl· • 

tho l~gth. of th3 nadiu • 

UiqD£a,t:ls~~iflr!~t.~ 1/aasai.~g e 

Diao0tor 48 - !J6)l• O:rea.montw.tion io . rk,..d],r t'-:~ticul·~t(;.. 

'J.~h lumir: i>. 1>:0 pcn~~.gom 1 in cutlitte end f':t"o · 3 "" !}Jl uorooo 

ld.t·1 muri .:br.;ut 2 • ~.5 )\ in height. Tho uall 1IJ th:tcl-t {l.nd 

th eporc.J "'ro dQ.rl: broYm 1n colour. Tho l'm. oC tho tri.leto 

X'idC<l ..,!Xtcrul · lmost to tho et}U!J.ttt,... 

'l'riloto r.d.ooporeo wit.~ ~ad:tfllly diopOGPd. nl»liko tllick :ru.n-..,. 

on tl1() !>l'O?..:im~l portion. OUtlino ·of t~vor.....ly 40mp:t· c:iod 

fi\ IJ ·. imen •"' cUbtrit->~r to c1rc:n11All'~ 

http:r3t1eul:ri.tG
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n· ·otor 41- 44 )1• Cireul. \,r in eutlL1.o. T\.: 11 n.Ul.~a. 

'1.ll :·· ·rl:cd dnr~~ trll·t rayon tho t't"J: of wldeh c;~t'..nd ~oct 

;;~rmo r ~0 o.bou.t ftv ro.d~l rib • 

At· ,d~a~ t:i.ncc&gn ,B 

Pl. !) 1 ~"ig. 4• 

D~ mot~r ;;5 } h Subtr:li."ngulr:..r in outl.:i.nn-. c. · ul.~tC~ o· rgir•• 

T:r:Ll$tO ray not VOl':!' iii ~titLct., Tho 1-adial ril.m . ~.r. r:;cra 

~~ ·orou.o tfl:ln. in ppceioo i\ but not ·o lloll m1'ltcd,. 

{'f:J.QJ;OGI:.Gra lf1>t8tf1u (HcGrozor) 

Dia.moto:r 4!i.P• HcG.ronox- qn~too 42)1 £t;r his ~lolot;rpo•. 

l\~t.;s..ram €bu.a:i:q&)J 

!l~r.ttttor" 45 .... SO Jl• All tl:t=JtX'it'tC"lJ: ot this rn)f'ycio ~l'C £old 

but othorwt:luo they ohm: c.. ·elooo :t~ca~blA.tu~o t':> l't: d :!.otl»ra. 

:t'Ot'vt:l but l!cGrogor et·~>tss that tho ]Attn~ i::.l only mrcl:f fold<.~. 

which !JOPO -~U an npro1. 1. " tlL int,..rrMi:;;l o.rc:. s of .~ l · p:ro ' l .. oe 

ot t h :::pt>l"O d li·1itod by .•fn'a or loco tr..icltc~oJ ·.. U;;t-:. lin • 

http:outl.:i.nn
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m.o.ro or leas tld.ckencd, 

·par 1. or · t mo t cU•.ffors ho the ro...t et tho ...por only to 

~ tlinor d . g7!ao., 

Diumotor 40 ""' 52)J• Sporo l"adi ·1, trl.l~t · rayc n.bout 

2/'J X'd • longth of rodiUSt t'IV. to to" u.btrtangult;;r. Thick 

Wll. 1 (2•Jp ). Th~ tips of tho ~1$ branch into u. bx-oad 

uvtt to dolinoa.to tbe U.PtiJA• The portion oxternul to th . 

ar~ 1. ~~Ul1.1.ta., tho a.pllllt. . gr.m~te. Ths vt:lill1 

ttftan told • 

DU.raotGr 50 .,.. 65Jl• Sporo ei~WJ;U."t triloto, tho amf; of 

tho ~Ueta ray cxtondinc; a bout I·~lf tftJ.f to tbo oq~tor. 

oth uiG u.po Wld tho portion of tb spo~e c::ttot•Ju.\1 to it 

http:Ul1.1.ta
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Di.• ot- r J2 )l• ;l.,Oi.'o -,ubtl.'"!nnaul.o.r with ¥roll ruu:o.d.od. 

cot'TI.o:r~:;. Trilot C(l":- isou:rc oJ-::tor.d:inz ~l/3 n:ls, tho lr-..nath 

of th'=' mdiuo ., Thr corn"l'ti~W\U't:l b~choo in u. 'tl:'Annor rcmilti• 

D.U>~a~t~ 50 .. 6;.a J.l• $pore ov;....l., 'l'ttiloto Of>.-::tt':liocuro tho 

t4"'"i:',S of uhieh o;~c.: cbout hal£ thu length of ths X~tdiuu. Tho 

a.poo. l'.:Hl 1r..i'r.~anulatc orntWJ.cntu.tient th~ purt of the sporo 

e;<tcZlllll to th:io is L::iGVi,,,;;.to. It ia dob..:.t!l.blo t1hathcr t.ho 

bJtuootr1lcteo G;e~cic:z.E*• 0 ' ' . pf "*'"""'- •. .• .- "* 4~l ~ 

l>J.. ;, Fie. u. 


D~UI-tor '.?.4 p... Spore oubtx ~ll, r . Tho m,, o~ tllo tr:i.lota, 


r~y orlorut 2/J rds • tho lcn>$th of tho t"ddius, und b:ru.nch into 


http:ruu:o.d.od
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C.t.tbd.i\f.ioicn Zenotrilotca ( l~ol.tz l93!J) 

IJu!.tc C:tnr:ul t1 ctonio ar..'"' Kl.'..:.U.O 1954 

t'tOllUS ~..!r'lf~~ {;.tchopt, llilt:on. >..md 8ont~1 1)44) 

';;:·J.lrA;:,~, :~·:tth oinzulu.l'Jl ({1!l"':ttOl'"ial gin!l<ii) uppoar U" :..s 

~1.lt:'lt,o, aqn::vtortoJ.. ci n:u"'Ultltl b road, j;·.;lo.tivol,f high, a::toaiv , 

O()Ulptu.rt'llt;r·c:, 0-ft on bro1m in cdlov, ~ t l~t uo brOAd oo 

hiah ut the rodic.l QfYJ.'~-Ol"e '.l." lnton...o.d~~~ iJltol'ra:lial ~ido· . 

co11vo=~• 1~eripl1 rol ~.:itcrr: of: einzult;.. xathol~ ,,trongly retmd- ., 



. -
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l1ko wall, L:.tddga.ta ox- vuriou:s]T o:rnaocntad• which compl t-04' 

eurrom1dn, s nd 1.o moro tn"' l()PS oloooly opproasoo to ~n intorr.al 

Ollt¢1' wr,U.l 

Innor body 

Gcn f;!·r;2'..:.\qs~or.t.R,t1;5.1..,"'t,r;~ (!;ilU\nO'r.,i. iln itd. ~!eGi\.,gor) 


'i:rlloto oionr:oroo w1;th tm cuter etiVzl·epo ( 1.9~~ tLv.i 'lti.too s 


M:•ch::J>OOZtlnotyilc";co.· .;J::'t.~~illP ;
?.I -- . ' -___ ,d. u ' tiC . --: - ' ~ . - - - ~~ ' . - M "- ' ;J ' ' ... 

Di(.:mot~r l20J l · 

Ol:'llOl!lontation• 

http:intorr.al
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but 'hato o o oldine which ttl o tho opor · · to 

ol· p • One of th !Acs~o oxt!md... to odeo of the body th 

othor u-:o nro a.btiut 2/3 rdo. tho length of tho rcl.dius. 

G~n~ ~·~~~~~lfl (l;autJlo.va, l.P.J'J7) 

Pl. 5t FiB• 16. 

lJi.a.m. tor ~0JJ.• Both porl pm-ium lld bod,y t»:il1ibit inf'ra4'ra.'11Wto 

~htation. Thor~ 1a a \.toll m;ll!'kcd W*Ueto rq th~ r.:o ot 

vhiob nxtor..d to th11 mr~ oi· tho ~mritJp()riutlb I.~ t ho opociocn 

toun ona or tha por!.spo~ egoents l»untl by tt...ro · l"JJD of th 

t~U t$ rag Us ..icr.d.ng. 

D1vinion t >tOUOL~~T ;,s Ibt'I:Jlim 1933 

SUbdiviG1oo LJ.zonomotrUoton Lubo-r 193!1 

C~nus .r. szt.fi~o&g~Ul2~~o.fi 1bmh1m. 1933 

Benol t~. L·H)Vig<.l.to to Wra:roticulutc, o.quo.tod,ll- ou.tlino 

br · ·17 ~l to t<p~i;,r,.~.t~,. cirotib..l"t distal urt....cG in 

:;cctitm. ~.~ YOO>l~ oircult: :r a.J<clt, nav r ~r.d d.i.,.t:Uly ao in 

I.utonporito,.. '" Exine o.hr..tyo without acW.pturo, uo"lol.Gto 

outuX>e: otm.J.eht. 

n.• s. Fs.a. 15. 

Ditlena1~no 66X/5~· Sporu b~ 1)V~l in · "' pe. Dar· 


oono.wto ~kine. Wmar..:on\lll:i.te o~enta.tiol'I- Thin 'l.J:.lll ... 


http:L�H)Vig<.l.to
http:szt.fi~o&g~Ul2~~o.fi
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Di tl .siono 3?:~l·B}1• fpore bl"Ondly O'!tUl i n ohu.po. Fin 

t. C>l1.t:rl~to IlUi.l:'l~ng. Otlla.mcntation intrr..~.atunul.atr'* Tll!.n t:o.ll od. 

~&r-;,i~ofitp~'tfc~ Jir;qg~·~. ,,P, 

Dimcr.oions 73:95 )l• Spero ovo.l i u e~p , J;O.l ···· ~ in colOclU'. 

tlo ttonolote ttl:rk 1o vioiblo,. Ot~montu.tion .· ovic; to, Thin 

uo.lloo. 

lii ;vigt\:&;Of,iU,Q£&$!.iS, §G€!9lS9 1l 

Pl. 6,, aa. 2. 

r1. 6, i'its·• s. 
1)1t}$nG1ona a.pprcr••dJlt:l.tO~ ~~0Jl·· Spor. 0'\!i· l tn c ~'JJA~ 

in sh:lp<J•· r~ rrJ.anoloto wr~: ic r~'r~;·"'on.t but o.n tvo s :~· mple:o 

it :t"Wto ao310oo tb.o width or thG ep.oro tk~ llppo.:uo~ t~ bo 

told in tho w-u.U. Thin W4llocl. om · ·entation itltr'>l~ul1te• 

.f'l ., 6, Fig. 1~. 


Dimon :tono 7l}t;."?l~o jl• Spore OV(i.,l to subta-io:ngulo.r in. outline. 


Tl"-10 tlptu•o i ~rlc: bl.'lo i n Ct'Ylour and no monclot·3 %'!lll1"ld.ng icS 


V' ..,;l.bl • Onl :ntation lAOVif}l tG• Thin \m.ll • 


http:lll1"ld.ng
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Laevigat()sporites Species H 

Pl. 6, Fig. 5 . 

Dimensions. 17x28 y -- 22x'66 )l· Spores subrecta.ngul.ar t o oval 

in shape . VIall 1.5... 2.P in thickness showing punctate ornamenta

tion . vlell marl<ed m.onolete mark running almost the whole length 

of the spore . 

Laevigatosporites Species I 

Pl. e, Fig. a. 

Diameter 44Jl· This spore is almost circUlar in outline 

ltthieh is not typical for the genus . A well ~arked monolete 

mark is present. Ornamentation granulate. 

A spore 18Jl in diameter bearing three dist inct colpae was 

.found . Thil3 is a feature &1$sOciated with certain groups of Angiosperm 

pollen .. It closely resembles McGregor's G17 £roru sample 6403, Devoni an 

mudstone from a core from the Wabamun Lake , .Alberta. He quotes the 

diameter of his 13peoimen as being 18y uso. (Pl . 6, Fig. 7) . 

A t our celled spore of apparently fungal origin (simila r to 

that by the present day genu Helminthosporium.) . Its dimensions are 

{Pl. 6 , Fig . 6) . 

One HYstrichosphaerid apparently belonging to the genus Leiofusa 

was tound . It is , however, much sm.alle:r ( 68x20_)1) than those described 

by McGregor (1B4x54). . {Pl. 6, Fig. 12) . 

Among t he mierospores which defied recognition are some 

worthy ot attent ion• 

http:subrecta.ngul.ar
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L •. 14. Appears to belong to the division Zonali#a. lt h~u e.n 

open trUete conuniasure. In addition to this t here are two monolete 

marld.ngs. which do not appear to be folds. The exine appears t o be 

echinate at the e_quator. The wall appears t o be in three distinct layers. 

the inner part of the spore bears granulate ornamentation, the porti on 

external t o this is taevigate. (Pl.. 6, Fig. 11) • 

TP 1/126. A triangular spore with a trilete marking in the 

.tons. of a dark line. The wall is thin with infragranula.te ornamenta

tion (Pl .. 6, Fig. 9) . 

TP ~vee. A thin subtriangular spore with a. broad triangUlar 

lnarking. l'hia could be a. fold in the tall but it closely follows the 

outline ot the spore. (Pl. 6, Fig. 14}. 

TP '!J/107. A thitl walled spore with LaeViga.:t.e ornamentation. 

It possesliJes. a broad dark trilete ray two arms of which extend t o the 

equator. The third is only halt the length of the other two but is 

crossed by another simUa.r marking that runs across the breadth of the 

spore. 

R.alifortb al¥i McGregor (17) have drawn attention to the var.ring dist.r1.

bution ot certain distinct form features within spore assemblages ot 

different ages. 

In connection with the miospore assemblage as a whole some 

ind.ica.tion ot the occurrence and .t'req\lency of recognizable • t onn 

f eatures• is desirable. A table indicating their occurrence is 

appended:

http:infragranula.te
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TM.:t-:. v~ll sm:..t:U oizo 1'l.tto.ntt;~to a.ppor.daec~ 
Cil:'Cul<\l.l" Arc".r. col'l.~i{~icnia I~rt:t1eul.ur:l 
'l'ril~t~ l£,;,t•go :li~o 

r:::~:ti..{;Ll ~1tri.a.tici:.~ 
L:quatt:11'io.l thiekonins 
~>tout es>inc:; 

l:'OriBl~ro nid~;os 
~Kl'.i~k '14~11 Dlo.ddol'S 
Ch;"'~llulClO 1?\U.'l"GU Jrold 
i~.r:;icul.:..tic,JJ.~ l:'orea 
:!:nnetats 
Zqt1D,\o~·ial. t':L~ee 
HllbtriungQl~.~.r 
Uoi!~leta 
ikpOti. 
'.l1:1i.ll:;;ul.;,~r ~l1apo 
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DISCUSlJIOli 

1~ eons.ido~blo body ot 1it r._,\ tU%'0 l'W axists in vhicb mic;ro.... 

foosU ::~ • ,, frnl'~' tho L :von1 1 t·"l do.wcriiled nnd illu.st~~ted. In 

p~rticul~r thoro io !!cGro&ortt~ W()rk on t.hg Ba.ttQry Point l' O~tio~ 

\tb1C:ll ovcrlica th~ !orl~ l~VOJ:t !rc~tion., Thoro ttCro erounrlo to 

believe thut pbrrt, I.,iOl'Dtt>ooil~ and1 o£ mo6t in_sJo:rtanco, nioopor~ 

tcund to b. 

tho c.u.s ., 

Sporoa ittGVitably sw•£•w • co~in o.mowt of dutortion duo to 

tbc p~zwla',, ot th~ cvor~1EJ ntmta cmd dt~go a.a-.,..1» tot'.dn to occur 

durblrt mrtraetion., Tho ehond.oala usa<l in "W.acomt1on, oc:pce:iAlly 

Sobult0ot olution, e n destr~ Eilt0 dctail.n of nl"l'.l!mell~tior~ srA 

in sube u~t cont;riful1l titn tho Oll!)ro tond w b . o brok "" ur..d 

would ba .te~~d lJ1 tho 'iork ~iVf>l" 

U~ll thicltncQp a r•d. tho r:.t\tnro of itr; b~mcnt.':::.tion. Sr~orco "rO 

bc3t prc"o%ircd. in u pu:rely tu:·~.mic m!.\tr!x suah n!l 1e fottnd in cool 

i..~.nd peat. .1ifl r~l rur-ticle. " "'o on ~ tm.ch LTtr..i.tor c l c_ bat\!lnoa 

tnsn oporon, and their PN~ ·r:.c ®US s dW!'.o.go, duo to a'bt':''"'ion dt.U"ine 

depocitlon, ~nd by df.atortiott on oo:n:t,t1-ct tmd nubooquc.. t ~i>cpu:titm. 

Tllo tinor crdned tl·~c: ocdimo:nt, tho bl)ttcr n.ro tho opo:ro~ p:ro3~:rvod• 

.he modiu. £or t.'fporo l~f'ttoowo.ti.on. uo ma:r pl;;t..et~ i."U'll$A.nie ~cdimcntz in 

tho follm·inn order ot diJl:linich:Lf'l!l u..;otnlnoBsJ- mud.otol'! · and oh:l.le ; 

:o~ lltmto"l , &:rrcyt-z okcat in aoeo'nl&neo vitil tho p:'Og.reociv inerCQ.S ·· ot 

C~Uin 1= o.xbibitcrd by th c rockn. In 1946 Wilaon (15} sts.tod tba t 

40 
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bod ®¥1. b J.;li.l.O " in it .cort•(:trt pcaitio~o:1 u1thin o.. .:.l"'io.s i,nr1 on. 

or ttl{> t;>;rcscnt d.iotinotive uud abundu.n'b inti~ ma.Qrotonoila• on~ "till 

a1st11.but:t.til1 of a ·:tcrof'ootJilo maY b lcaa.li5ed and unav · • i-t~ ey 

osdimcnt;;.~.r 1"0Cito a:ro ooapl~tcly l:tekine in nt'leroton,..ilc but t;;.ro 

gettine· ono !n cu:r· $O.."llpl ... i~ infinit tdJl'lt\l., ~1.~ ooon ~~a u. tum to 

mic:rofeseils h~rw r, th~ pictu.ro briuht~n~. l.;IJtov u ·"' ~.~. .~inr;; our 

Gt1.uplo tt.'ldc~r tho microJccp.: nt (J. t"a.en!fiention of 500x \fO. n~, nm.znif<;in:.g 

4 fo .~ ~.., ·o <Pn xt ~ot r,~ thoucnndr. o£ ('}Ul";4bl microtosuil ...r.d 

cal~ot t,hrlt zm,rt1;cula:':" r~ronp uith ttllicb YO ~r . bont cqtt· intad, t o 

intarp:r.~ot.- n~ CD.n i,nv atigo,t,o ntr..t.t!gra,~.. ·ic ar.d ~color;:1 · l cl?;!ltlgeo 

on · mtteh t!or p~ ·o.ioo 11 aio and over hort r timo into: For 

elr:.i.fllplo !~rdtm~\tl.fl ha~ invc~t.i(f.:..tocl tho floristic ch~\:neoo r;celU'1:"in3 

http:rdtm~\tl.fl
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durinr; ~x;,torgmei~l pol"i.Odn by th otwtr o£ ;:ollm1 ~<.loin cxtl ctol 

frt:;. VD.::'VOCJ tho :!:inc nuuru lc.yoro Of edimc..~t daposj.t c.d Ql'l W+~ 

l;ivn:o l -reo nUllbcrs ox' diVcll~ o ttie:ro.fo:laila " b ®Ct~tod 

and ilcwtlf:hxl it io po~aiblo te r;.rop:..ro 'blook h:l.ctogl."~ wldch ~ 

bo U>..ed o.a u b:la.is fol." atrutie,x~rlhic conQ:Urtion. A ~~oie pi ~eo 

or work in thi ophar is th:l.t oi' lb.iotrick and Simp...on who · cd 

mioopo:rcr; or Q.ot't'¢luting &.. nUI:lb~r of Uortbumborla.ttd ec..1.l cc~w It 

te nccoo.'Yl.ey tu mil t~' Uao m1crofossU cen::~pcctlW as vhol and th<:m 

to o ....l ot e. numbor 'Ot do 3.nr..nt cp , .. ico .tor cotmtin,a. TlJ.e. :nn.t1bel' ot 

~ . i. i _.. __ -i!f 
.! J!ij .. !W 11_'<f . (!t- JJ" ,II. !I!IJ."F£1 0 _--- __ J W~ il!·r :t!qUif Pit' t••·n __ r · !!li( · n _· o :if •• n :·:et 

* Le:t UP a.p:>ly tb.O;l#:
.,
"' t t to; tho bypotllf3S that #lot\ of t.~ OD:)OW 

f :rnqu.onci.... cf oeclll"X"tmt.ta nt ~go~pgm, le.19~4tl~S'Q dit£cr o1gnii'i

oa.nt]Q fred tbf;l VQ.luo wo vou:ld o:-~cet on :COtlSic1Gl"~t1or. ot tho n . n., 

A value oZ"}l} Br{):.l.ter tbo.n 7. Sl; for tbs) depoooc of fro~Q!n uould 

indicate t.ha.t tho ~rAthc:'}io ohnuld bo r~joctat,. (tin~ooor st~xti::Jtioa.l 

t-lQtb~do (1:3 ) P• 190). 

;rho vo.lue of~2 5. 1;; nd 2.4S u;ro lOO§l th'ln 7 .a:)5 eo ora- 1-"pothoseo xaood 

not. l>c rnjoetc~ . 'l'he prob.\llbilitq oi' u l.art:~~" bllt otill 1ccop~bl valuo 

of ehj....,q®l"a OCC~UTing iO botJ~toan 10 ~.r.d 20"' ll) tho . G Of Ca!a p:QO!l; 

.nd 5~ in tho.t of Lqiotril~is!• 

http:oeclll"X"tmt.ta
http:nccoo.'Yl.ey
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oonspcetn~J r"~t n~cci~o th;;r.r d.l".w o.;l.tt.ontiol'l to the. clmr.J.ct.~riatio dictri... 

butio:n b.t ditfoll'l:mt fcatu~e;~ of ..,pore U">rpbolow throu.;~h th · geologieoJ. 

foo.t tWc"' m"td. ·ll.o"O ~"l apcoion nf rniarosporo poroiGt ·t.hl:•cU,Jhcut ~ 

numb ·r of n.:"L~or eeolegi.CZ\l timo ,ponco (26).. 

l·ot~a.l ot th rtJsults (T..,~ble 1) indieo.tof.ll tlln.t Q...~q JlO'ra iG 

tho dominant f!t'inua being prooe..-tt in poreon~go.? ~ngine £);'Ott 39• 63.* 
U.)t lltl apply thG r toot to the b'cq.U.OllCiC1'3! et QalJJ;£~P,'".lp0~ w-~d 

J:12 

52. !) 

~ 

;2.5 

--
= ., 034 

t ; I J ~ L £. ~- !i£ , . J i$1 . -_ If ~ • ., _,f . Jl J.. tU - - ~_ w:uwo;;. ·-.-.._ • . J. . · n ·· , -.u _,, t .t ·· • • ·.-. - P i's jtiB.&I!! 0 

. ·~(g .• ~ ·) r.. = t!l'•t:. 
·ry M· :iX:. .. J • iii-

http:indieo.tof.ll
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(o ... e - .j)2
Ia ~ • • - ' 

e 

--.------M•-••n-•-u-•n~• ~~~--------------------------~--------~--·-·
l2 .,./15 (1,'{~)2 ~ l.Ul 

7.71) 

7. 75 <?·a~ )2 =0 .•653 
7.7') 

7,/75 (0 27)2 ::-:; o.oca,.:7; 
6 '1/15 {.9,,25_)2 = o.oos 

"l .-15 
it. • ~ •I! ,. gR; • "' ,. - • ... ~ •I t 

x2 = (~...,,..g)2 = 2.4a 
0 

F<,t 3 d .['!r· eo <Jf fr~dro t}'cJ.::;. indie .t s a. ~'l"Ob bil1t,. ot 50%. 

Tho genus ~a,lil,~~ttl?,O,r,q ifl ropreocntcd by •oven dift'e~ 1t "'P(;Ci · · 

no one of' which call b _· Mid to b... du :U1ar.t (Ttii.blc 2.}, S'poc1co ,;\• n 

o.vt\ 0 u.ll vio for thio po:)1tion ho.vif'~ SOt 46 a~.d 43 individua.ls (out 

of 400)~~' I.n this enco it i .s not :.·dVioo.blo to t:llk ot ru1 indm: lllicl'"Oolo 

f or:ts.ilt it ic neceroarJ to turn our a ttootion tWill'ds t.b~ COJ:lpil.ution 

of nn !lrlticx rdc~of'ossil n..1$at.nblu.go. '1110 o.:ir:.t wa.o t1'> de th:ts for 

· eh of thG thin lu.yo.rn !<; for tho au.m of thcao lay~rs. O'.a o::tamiuint! 

~blc (2) o. • rk<d sWlilrlty bt:t\.roon JAua~o J end S bocona p~l."f'..l'lt. 

4\ leosor depoi3. of aimil;J.ri.tq 1n p:rcaont botlreon ~:;am l and 6. Tbeo 

rasC!:'tblt~no 3 rG suppoxted. when tlto otho:r m!;op.po~o aenera · N eonaidorod. 

U'nfortunat :W thora i::~ no well mu.rkod a.coon.oory 6Ch"lU3 or a.p"'e.io • 

http:a.p"'e.io
http:aimil;J.ri.tq
http:lu.yo.rn
http:1$at.nblu.go
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I.t t-t.n u ttompt is t".ado o ecn.-o te t: o rock c..:un loa on the 

tn~sts or.o itttlo~t i'ormi l t.h · sto.tistie~l ch:l:nc~ of the two b~ine; th 

the ftCr.ll.'.. ~il!!lOG~£10 i& duo to tllG d1oeover.Y~ ot n g\lu:p of spo.. c~. 

tay'Or 6 ~lit"'t'ared f:.t•or:l tho other tt.3co in po~sosaiDG lana :t-oopore~ than 

the otbm:• tla-OQ l.Ayoro. 'l'hts wo.::t tl)O i":i.rt:.rt layor to bo ~J-:a.mined. and 

it was tllott!)ht that this m.tg;~t bo d\l · to dcficianeios i n technique, but 

it waa r~oxarJincd a.nd naa.in .f'oun.d to be spar"'al\v' endowed. with ~poron. 

!1aero$eopie eut.icul.a.r remains wera abunda.nt i n fAll tho l&yer{l. 

Thoao va.ricd i l'! ~d.3c t~.n a. f ew cellll.l to l<JiG.O·~o e.ppro:¢im:l.toJ.,:r lxS cus , 

nota.ble f tur.o, in noat ca.ses, 'W'a.s a '"m.rtyt trnot'tll"e1 aoh t. ~a:rt' 

beh~a ubout 20 eoll~ aoros.s . Is.l. o pres.Mt \>1 -~e- m 1xy iN . ·· nts of a 

http:abunda.nt
http:i":i.rt:.rt
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approl.':.ch bainu an 1.r.ft"'U.rn·ticttlr~to c:nlCD.tmt\tien,.. 

'i'hc eA>t."tnPhieal Lr!B e~olt~gienl ~:il'l'd.ty of' t' .-O:'k Riv r 

and the lliJ:iitorJ Point fnrr..!l<ti~c r-At\U."PiUy :1mtit o com}:Uri~on b .. on 

tho nioopo:>o tttX~cctblt).~ o ef tho t'IO l®utiooo. ltoGragm:- (2) found 

P.al ~·~:e to be tho domitt:•nt r;:...nus in hie r:a.mrlo trc.; tht. r.mtto~; 

Point f m'it1on il1 tl;,e f'roqtLnO~" ot 2S$. !n tho ~mf)lc ~~\mi.n(; ~ 

the !o::-1- nt t)l" aandDt .,G ~2.){\19,0:JP."1."l~, was a.cu:h1 .found to b the do~1itw.nt 

gonua but at tlll n'lf!.~',).GG parcentJ.ctc of ;;2 ,..;~;1. 7-tcCr ..go:r foun..rt JJl1, 

Ths Iork Rivor ::An~ton · yi .ld 22 ecnnra 

ar•d SJ apcc1 co r.ur"d lith la rtenom. nd .36 apoci o !To tho ~tto;oy 

http:n'lf!.~',).GG
http:do~1itw.nt
http:il'l'd.ty
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It. is obviouo 
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!t 1r 
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ho :c. 

c~ mit~· · tio~ ·o£ th~ sand... tones i th1.t ~ar Point r~gicn, n· · on (5) 

stY.ttos thn.t rttittlo t~l£ appear tt'l have ,.,..~ t,ba;n a. dono... herb cro 

oontl"..ttJt ind~:::od to the !)icturo su5~c ·tod by thG miero~Qs."'il.n r ord 

imie,lting the o:d.rJtonco or no touot! tl:~a:n 22 eenora wiith. 53 ilr>coi s l 



. -

ubunda.ut pl::~:nt :ro'ntlir~l'l or a lnf)lQ uoliea.t o wttU'e und th ubo ~nco of 

mm~~ ';;:lc:.t'Ofoeoils, such C>\ll hyatl'fiohoa;p~ ....:~,..ido :i.r. .ignii'inant f!u.tnbel!~!J• 

;o 
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PLATE I 

Devonian sandstone near Tar :Point showing tl1e fra.gtt;()ntary 

nature of the plant maerofossll remains • 
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FLA'l'E II 

Figure 	1. Leiotriletes 1pecies A 

2 & .) . Leiotriletea species B 

4. Leiotriletes species C 

5. Leiotriletes species D 

6. LeiotrUetee species E 

7. Leiotriletee species .! 

S &. 9. Leiotriletea .species G 

10. LtiotrQetes ap!Sie.s 1f 

11. Trach:ytz-Uetet species A 

12 & 1:3. Punct§.tiaporitea sp~cies . A 

14. Punetatifporitel species B 

15. Pucta.tisporites !I.Jlecies C 

16,17118 & l,9 Calamoapora SJ2eCiea A 

20,21,22 & 2.3 CStJ.amospora §ptoies B 
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PLA'l'~ II 

Figure 1. Leiotrileteo specie• A 

2 & ,;. Leiotr'iletes species B 

4. Leiotriletes species C 

5. LeiotrUetes .species D 

6. LeiotrUetes spee14us I 

7. Leiotriletes species ! 

8 & 9. Leiotrlletes species G 

10. LeiotrUetes spec1$lf1 !'f 

ll. 'l'ra.c}ty]rUetea specie§ A 

12 & 1.3. Puqetatisporites !p~ies A 

1.4. Puneteatifporit es. lpfCies B 

15. Pgetati.sporitee &Jlecies C 

16,17.u\ & l.9 Calamospora specitUJ A 

20,21,22 &2.3 C!}yo!pora species B 



.· 

PLATE 2 
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PLATE III 

Figure 11 212a,&,3 . Ca.J.amospgra speeies C 

4,5,6 &1. Galamoswra. species D 

S, 9 & 10.. Cala.mospora specie§ E 

11,12,1.3 &14. Calamapora &pecies .F 

15. Cal!!Ospora Speciet G 



PLATE 3 
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Figure 1 . 

2. 

3 & 4. 

S. 

6. 

7. 

8 . 

9. 

10. 

11. 

12. 

1.3. 

14. 

15. 

16. 

17 &19. 

18. 

20 & 21. 

29 .& 24. 

23. 

25, 26!c27. 

PLATB IV 

Qranulatisnorite! s12ecies A 

Granula.tisporites 1pecies C 

Granulatisporit~A species E 

Granulatist;orites species b 

Granulati!porites species D 

Cyalogranispor:i!-..!.! ~oi?o1di 

C;y;clogranigporites species l> 

Cyc1ogra.nisnoritGG species C 

Perimetrisporites 12arvue 

Pla,nianorttes species A 

Aaieul~tispDriteg species A 

;t.ophotrile~ea sR§C;les iL 

Lophotriletea apecies B 

Lophotrilet!l!s species C 

Anapie~atiseorites specios A 

Acanthotriletes species A 

!cagtbotrp.etet !peeiea C 

Acantnotriletes species B 

.t\canthotr3J.etea species D 

Acanthotriletea apec;les E 

Micrqreticulatisporites species _A 
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PLATE 4 
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PLATE V 


Figure 1. Microreticulatisporites SQecies B 

2. Mieroretieul.atisporites specie§ C 
1 

Hadiospora ~pocies A 


Radiospuoa species B 


5. Radi ospgra rotata 

Hadiospora. spec~tes D 

7 &S. Retusotriletes ssecias A 

9. Retueotrlletes species ,B 

10. Retusotriletes species D 

11. RetusotrUetas s~eeies 

12. lietusotriletes s'R!ciee C 

1.3. Lycospora St?ecies A 

14. Anul.atisw~ites e,my.atus 

15. Laevigatosporites species A 

16. HmenozonotriltJtes speeitJs A 

17. Archaeozonotriletes .!'aocie$, A 

18. Laev!gatost;zorites species B 



PLATE 5 
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13 


14 


16 17 
 18 
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PLATE VI 

Figure 1. La.eviga.tosporites species C 

2. ~.aev;ga.tosporitee suecies_D 

) . Laevigatosporitea species E 

4. La.ev:i£atosporites speci!S F 

5. !;.aevigatosporites ftpeeies H 

6. Laevigatospo~itas species ! 

7. TP3/<J8 

S. TPJ/66 

9. TPl/12S 

11. 114 

12. Leiofusa. .!J2£. 

14. TP)/88 
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PLATE 6 
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TABLE I 

Occurrence in eaeh lqer and trequeno, of the different 

mioapere genera • 

. 




•. 

T A 8 L E 2 


LAYER I LAYER 3 LAYER 5 LAYER 6 

CALAMOSPORA SPECIES 

SPECIES 

SPECIES 

SPECIES 

A 

B 

c 
0 

to 

6 

4 

6 

12 

18 

16 

9 

14 

12 

12 

II 

14 

10 

II 

3 

SPECIES E 2 3 I 

I 
SPECIES f 10 3 3 l3 

. : 
! 

SPECIES G I 2 4 
TOTAL 39 63 53 55 

I 
! 
I 

I I - -
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TABLE II 


Fr~quency and occurrence of the different species of 

CaJ.amoapora 
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I 
TA B L E 


I 
I GENUS LAYER I LAYER 3 LAYER 5 

I LEIOTRILETES 12 ..s 8 

TRACHYTRILETES 

PUNC TATISPOR ITES 9 2 

CALAMOSPORA 39 63 53 

GRANULATISPORITES 4 

CYCLOGRANISPOR ITES 3 

PERIMETRISPORITES 

PLANISPORITES ? 5 
APICULATISPOR ITES 

LOPHOTRILETES 

ANAPICULATI SPOR ITES 

ACANTHOTR I LETES 

MICRORE1'1CULATISPORITES 

RAOIOSPORA 

RETUSOTRILETES 

LYCOSPORA 

ANULATISPORITES 

ARCHAEOZONOTRILETES 

LAEVIGATOSPORITES 

HVN ENOZONOTR I LETES 

FUNGAL SPORES 

ANGIOSPERM POLLEN ? 

H YSTRICHOSPHAER I OS 

UNIOENTIFIE 0 

2 


3 


3 


6 


4 


5 


4 


6 


3 


3 


4 


II 


LAYER 6 


6 


55 
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2 


4 6 


3 4 


2 
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4 4 
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