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ABSTRACT 

H1atogramis of rosall spore genera correlate what has 

been considered the Bevier coal in southeastern Kanaaa with 
the Bevier coal 1n aouthweatern Missouri . The histograms or 
the thi ck two-bench ~aev1er~ coal 1n north-central Mlssour1 

are alL:108t identical, and these benches cannot be dlatingu.ished 

palynologlcall:,. The Bevier cool in Kansas and southwestern 

Kisaour1 correlates palynolog1cally with both benches ot the 
1•.Bev tor " coal in north-central Missouri . 

The aporea ot Z l samples collected trom seven Bevier 

and two 'Wheeler looal1t1es were stud1ed in order to determ.tne 
•nether the Bevier coal 1n Kansas correlates palynologically 

~1th the Bevier or Wheeler coal ln southwestern Mleeouri • • 
Spores from the thi ck ''Bov1er " coal 1n northern M.1seour1 were 

also studied to determlr.e with wb1oh coal e1ther or both 

benches correlate. 
'.rw&nty-two genera and 61 spec ies are deserlbed. 'l'\ifo 

new spec1ea., C§;lamospora pornbakerl Habib an<& C.trratriradites 

sch:m.1ef;1 Habib• and flve probably new species are descr1.bed. 

Some species are usef ul 1n d1fferentl at1ng the Devi er and 

Wheeler coalu. 
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IJfrnODUCTIOH 

'lhls ii~ud7 was und•rt.t.k.tn with the tnt.~nt!on or u'!lng 

( ;),.Jtti 1 $p-or~ ,uaettmblagea to aorrelat~ two 3tratl~s:,h!.c un.tta 

1n th~ P~tm;J7lvanlan Symt~m. 
f;,s.a1.l ~porrl:1 a.N round .t.n eoal~, 1haltts, aand.st~nee, 

an6 MVil been Mported trom lt:nestom!!. In ncent ~ar!t, the 

val~~ er r~lat1ve apo~ abundance tor CmT$lsttn~ strati• 
ara};h1a un.tt$ ha$ bel!n nal1z~d. Wilson (19~6J p. 111) aup-

port-e-d tM1r eorr~lat1v• p~nr~ on the basis or three aasump-

t1ona. which aN ~(l) th~ ev~lutton ct flor$9 1 (2) tM geo-

graphio dtstr1out:ton ar.d :rugrs.ttc:1 ot rlorae, ~ru! {3) the 

eda.phio ec')lo~cal nlat1ona ot ple.ntl!. u 

Problem • 

Whether the coal tbat haa been called a.vier ln &aneaa 
1a correctly n&Ded or 1a act"1all1 tbe Wheeler coal 1• a prob-

len that baa recently been brought to the attention or thoae 

interested ln the Pennaylvanian atratigrapby ot the Aiaoon-

't1nent area. ?here aN two eehoola ot thought. On~ sohool 

would renam the Jta.nea• coal Whe-eler6 oorx-elat1ng it with the 

lower oench or the "Bevier~ coal 1n northern M1ea0ur.l. The 

other ecbool preterca to have the lCanaaa eeam remain Bevier. 
corNlat1ng it with the upper bench -or the 1'Bev1er., coal in 

northern n1saour1. 
Two prev1ous •tud1es have prompted the writer to attempt 

to solve thie problem. The ti.rat is the work ot Hover (unpub-
llahed theals, 195$} who located the Bev1er and Wheeler coals 
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.ln Henry County, M1sso1.1r1. The aocond 18 the work of Sch£1l1eg 

(unpubl1shed thesis, 1)59) w~o z~ned the two coals palynolog-

teally. 

P~rpoae of Inv11~ttgatlon. 

The a1m8 of th ts st•.tdy are two-fold. TM :firat ,.,. the 

coropnrtson of SPQ" aaQe~hlagcJa at a nuinoer of locolities ln 

K.2.."l.J!9.G whe~ the 89v .1.P.r CQfll la S)l"!CtNnt Th.1.tJ t trat aim 1s 

to detonntne tt pal¥nOlQQ c~n b9 u84.td to correlate the 13ev1er 

coal 1n t;ansa.s . The oecond a.~d. more t.mportant alm 1s the coci-

par lson of the spore assemblages in the Kansas .Bevle~ coal 

with the spore aas-Jmblagea ot the 8evter and Wheeler coals ln 

western Miesouri ~o determine with 11hioh coal the Kanaas 
Bevier correlates palynolog1call7. 

Leo&tii)n 
The otudl.ed area lneluu~a the local1t1es 1n Kanaaa and 

Mlss9ur1 where the Bevier anci •"healer coala crop out (Pl. 1). 

Sarnpleo ~ere collected from liourbon, Cr~~rora# Alleni ana 
Andercu->n counties, Kans~., and fienry and Boone count1e~. 
l•Uesour.J.. 

Acknowled6amenta 

'fho m•iter !.~ oo~l~ lndebted to A. r. .. Hofll.baker ct the 

S~te GE!ologlcal Su:-vc7 or Konsa3 to~ ~rin.g.tng this problem 

:c ht~ ~ttent1on; tor ~co~an:1:,g hlm ln the collection of 
aa~leaJ for aet1ng as a cons1:J~nt aid in eol<wlr~ d!.i'flculttes 

ln Pl'C-O~di.u-e; t'o·~ ~·rov1.ti:!.r06 c.ll rue 111::..t~s m,ceasary to~ .. this 
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Apprec1at1on 11.1 •xtended to the Mack Colt Oil Co::apany 

for supply.lng oore& ot the .Bevier ooal., anc.1 to the 1ndepen-

1.lsnt dr·illers. '-!'~ f;.~ly itit.t'Ullttct; !..~ or c::a.t;lc tool .t:a.;x.ples. 

'l'ha.n!~ 0zt.~mc~d 1,e; Dr. Y. l.::hoe~-c ~f t~ Stt~te ueologioal 

s~~y ~f ltanlll!e! and t;O :Dr. ii . V. :l.!!tn•,4:;h~ ~r th~ UlSmu"i 

Geologle.al Sir:"'ieJ ~o-: suggeatl..~ local.Lt..i ctl 3±er~ th:! t:tt~died 

c~l:., ooultl be '1ell~~te:,d.. 1'~~ !l.r~ e.l!!',o e, .. tc-n:>.e-d t.:i 1:.t-5 

r; . !] • ~nst:n or th~ D~~a:.u.•tment t;f Ot:oloQ ac. tht.: En.\.v~1~e:lty or 

~Jln&aa for 1i1ding !n tu.,:onccy n.--:.d crit1cully rev1..~v1r.g tbia 

petper. 

P!•ttv :to'.J& 

?!1ly;,1ol~~i~al t)tu.d1~a 0..."8 NVim'f~d ln thl3 aeeti oo w1th 

empb;ael~ p·l?100d or.. t~..a tW?:-.! r-~cer.:t 1tt?.!s't1$4tl~a. 'nttltsc 

i)a1,1s.?:r~ wl th ~er-tinant. "!iare:n~i, !,o th~ µr•1ae·n.t :St~..id:1 ere 
revtowed with greater a~t&11. 

Fooa1l plant eporea were probably first oboerved by Wit-

ham {1833., p. 50) wh!lo ctu~yln6 thln S€'~t1ons or oool~ He 

d;td r..c~ !dont!..f.:, t ,t-ra ,;poreo a~ suon" tmt he thoug..~t they 

might 00 remain:: ct rnoncectjl~~ono~a plant veattalo. HGnrJ.e 

and K!dator.. (1886 ) roeogn1Ze4 the~e tosa1lG as ~eg,a,Gp-or~e 1n 

rev!e~ir...g W:ttnam :, t:ork. Tho,· crsd!.t;l'!d i~rl:; (l34C} ~" being 

the ttrst tc- 1.t!entJ.ry !aolnted foan11 ~porer. (Kosar-Jee, 1950. 

.. 7-8) 

.tn 1e.a5, Frar.:1.: 3-ehul~e da,,elop"d r~ r:mthcd whereby oota.n-

.tcal ~eo t.&ntG ccaulci c.h~mtcelly ~epa~~tetc! rr"l!lll ecaJ. with-
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!brohlro { 1933) in corwld~:rcd the !".trat penon to attempt 

a clns!-1.t ~.cf\ t1c~ o~ f'oasil 8iJO:!'e~. Before thl!! t: t temp-t, ell 

m.:tcreiapoi--~a w:::-e ii1Ven the ge-ner1c name :3porltea. H~ olas!i-

f led r~istl ~t~rospores 1nt~ threa categorte~i (1) those 

spores th!'!.t did not posaass an attachment aca:- were g1vi,n 

na."'leo wlt~i an~ se?a.ratl~ t.1.e- prefix a.n<1 &u£.fu, {2) those 

epc .res t hat po&$e:use.ci a s .1.n~lo linear at&aohsrienii e~ar wer0 

g1v.gr. names wlth an .2 separating the prer!.x and autr1x, ona 

(3) thoze e,p~res tha t pos~essed a thNt~-rayed linear a~tuch-

tnent soar were giv0n nam.oa w1i;n an!, seµa.rat.tn& tae prefu 
and auf't tx. Thtn 13 tllustrated by the names of the genera 

P!.tr,ottt.t{n)epor,l,te>?, ~µnctati o)sppr-.1..~es, and fur.ot!t{ 1 l•Rortteg. 

The 2., ane1 J_ nN placed 1n paren"hfuw10 ror •liJPtuUda. The 

prer1x at the genei910 name oaacrlbea the ornementatlon or tbe 
&en•.1a and the euttt .x or tl\9 gane~1c name aignl.tiea the genus 

aa a m~ber or ~p2r.1t .. ,q. 
3ehf)p:f", Wtlson, and Bent11ll {1944) re-evaluated the 

.i,re-v!ova 11.ter~tuN 1n an etroitt to olarity the matex-1al., and 

they al~o described SOtl.Wl new genera. Excellent draw1nRa ot 
!!Offlft coamon genera were pl'Gaented. 

In 1952, and again 1n 1958. Ouennel correlated var1oaa 
Pennsylvanian coals 1n Iru.liana. and 4•.acrtbed new epeoua that 
were round in theta. 

cutunicr an4 iu:~li(.') , l~~-J.9;;,Ci ) delii--"Sl".e'1 a .c.1'e a~lete 

olae~ifiQ~~l~n ur e~vre~. tor a tww ¢harao~~ w~e by 

Biw1~wuJ ( l9:;7a), t.helr oJ..asolf 1.catlon !s used i n this study . 



t, 

;1..,;~nia in zc:iatton and ~;.>~lat.Lon. 

u~ct!nt wor~ ln OklahOWl t.~$ l>~er;. done by N-'r sa:.1 \ l ~) S) 

lo ee th-.9 C:t-~iae ~u:·1& o oal l hal"..»ee~ Oi~l.lid 'iJ lr..g :.ti;~ re hi~t.o-

~ ·am.e ln et::..iLParis.r.•i"i 0£ tho c.U.str1e1.1t .t.<.,n thro~ n li'lA!' l.oo~l! -

s~~--.n ~o~tntn M$~~.1S,t1utw of Por..naylvnn1an spec1es. 

Inron~tion conce:rnll'~ the p-alynoloe;.y :,t the- Eev1(:r or 

&mr'"1l ~l)<lt~'in of 1'1&Gowr1 tiaal6.. Son.mes {unpubllahe<i theaia. 

19.59) desovlb~d U1e paJ.ynoloey oi' t hn Caibnn!r:s ~c~ls !.n ftenry 

Countyk ~1.aaouri. lUa work waa oxtr--em,l;, uae!'ul AG oo ifl,B 

abla to ~coo t l :,!! coal beda o~ ti".e Cabani.a:s. Jonea (unpublished 

thiu,1&., l S57 } dGS:)r i ood the p&lyno,logy of the B&'(t.\er coal in 
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J~'11ATIGRAPHY 

The coals atu.dle-d 1n thla report are stratlgraphloally 

looat-eo in the Chel"Okee Grcup (DesmoineOicL"l Stage, Pennaylvan• 

ian Syater.a), trh1ch 1n the aroa atudlod .ts bounded above by 

the narmaton Group and below by M.1.So!.ssipplan limestones. 

The Cherokee conslstB or two rormat!ons: the Krebs, which ia 

lower Ch1!rokee; and the Cal>anlss (i1g. l), vhlch l a upper 

Cherokee, and contains the Bevier and Wheeler coala. Cherokee 

rocks crop out 1n tJOuthwentern and north-central Miasourl , 
and ln aoutheast~m Kansas where they strike north-nortr.east. 
Only a portion of the Cherokee Group 18 conDidered in this 

report. 
The Caban1sa Pormat!on 1a represent9d by baalnal fao1es 

• 
in the McAleeter basin at 1t& type locality near Ca'banisa, 

Oklahoma. Oakes (1953, p. 1525) d•ftr.~<I the Cabaniss there 
a:a those ''rooks that crop out above the Krebn arouP and below 

the bll.se or the ~rmaton group• which ls the high.eat part of 

the Dea Mo.1nee aert••· f\ He considered the Krebe and the 

Cabaniss aa separate groups, thereby Nplac1ns the tormor 

term, Cherokea·., named by Haworth and Kirk (18~., p. 1-:J4-ll~). 

Sear1ght and other& (1953, p. 2747-2748) at a eonrerence held 

ln Nevada. Miasoirrl, adopted Oa.tces • propoeal, but ae a. n:eetLll'lg 

held ln Lawrence, K'anaao i n October, 1955, the name Cborokee 

wao readopt.a<! to iJl'Oup ~tatue with Krebs and Cabaniss belng 

rale~ate~ as sub~oup terma (Howe., 19:;;6., p. 21). 
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The State Oeologioal Survey of Kannas {Je~ett. 1959} 
bas reclaeait1ed the Krebs and Cabaniss in Kansas aa torma-
t1ons. The fl.rat coal strat1graDh1cally situated aoov0 the 

Verd1gr1a l.tmostone 1n the state has queatlonahly been named 
Wheele19 • The Cabanlss and Kreos are 0one1dered formations in 

ti'l1s report. 
The platrorm rac1ea of the Cabanis3 are pre3ent 1n south-

eastern Kaneas and weetorn M.taaour1 (llcwe, 1956). In thle 
area, the sequence avero6ea 2~0 feet in thickness as opposed 

to lQ-'),) feet reported by Onkes at the- type locality. Oalces 

(l::}53) recognized a thinning or the £ormat1on both to the 

northeast and southwest, stating lt was due to overlap of 

lower units by highe~ units and th1nn1ns within the 1nd1vl-

dual unJ.ts. 

Cabaniss sediments were de~oa1ted 1n a cyclic sequence 
1n Kwieaa and Missouri. The strat1graph!.o suoceeslon extend-
ing :from the top of one coal bed to th:e top ot the next 

higher cool bed repreaente a cycle or eedlmentation. Howe 

(195o) reoognlzGd r1ve d.Lat1nct llthologic unlts round 1.n a 
ooutheaatem K.anaas oyole and 11.ated them from the base up-

ward ao: dark :,hale and dark irregular lUnestone., gray shale, 
underllrJeatone and aandatone., undereln;r., coal. Hover {ur.pub-

l l shed thesis., 1958 ) reported essentially the same sequence 

i n hie stud$ of the geology of Henry Countj'., Misaour1. . 

Bevier Coal 
Bevier 18 the name ortg1nally J1ven b:, f'!cOoa {1888, p . 

320-336 ) to a thick coal unit aropplr-2; out near the town of 
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Bevier, 1'1:!.asourl. .!n th.le area. the coal i s composed of 

two d1at1nct eeam.s separated by a shale or sa.~dstone parttng. 

Stnce the tlme or 1ts defin1t1on, this sequence has .been 

reeognued as ropresent1ng two cyclothems. Hence, et the . 
Mevada conference, the nawe Bevier wae restricted to the 

thleker, upper coal seam, and the name Wheeler was adopted 

rot" the lower coal seam (Pig. 2). 

• 
S.E. KANSAS 

STRATIGRAPHIC SECTIONS IN KANSAS AND MISSOURI 

SHOWING RELATIVE POSITIONS 

VERDIGRIS LS. 

OF THE BEVIER AND WHEELER COALS 

WITH THE VERDIGRIS LIMESTONE 

HENRY COUNTY 
MISSOUR I 

FIGURE 2 

HEELER ? COAL --- ------- ------ BEVIER COAL 

WHEELER COAL 

The t'1rst coal bed PI'E~nt above the Verdigris (Ard-

more) Limestone 1n eouthea.Btern Kansas was named Bev1er by 

Pierce and Co~'Ptier (1937, p. 16). They did not telt eve 

that this unit was phya1cally continuou& w1th the Bev1er or 
northern M1e&our1. flowever., tMy stated that 'both beds oeou.r 

nt approximately the sa.m &trat4,~ph1c inter-val. Howe (1956, 

p .. 78 ) correlated the Kansas Bevier ooal w!.th the upper 



--

l.l 

&v1er oyole 1n northern Mtssvurt , ~1vl?k; two reasons: (1) 
similarity or the euceeaalon above the redetin~d ~V1.t!r coal 

1n northe-rn tllsaouri end tlle single be<l celled Bevier in 

southeastern Kanaaa; (2) ~tdespi1Gad dlstributlon o.r the 

Bevier bed 1n nort~-central Mlasourl . 
At all localltles 1n Which the Bevter coal W&$ aan:ipled, 

Lt ls ah1.ny l>lao:-1:1 the cl•ava.;e 13 blo~!-!y, and 1t contains 
. 

cleats of pyrite and c~lc:!.te. The th.1ol:ulOS5 or the coal 

ran.see t'l"o:.t to 1.95 !'eet, averaging l.3 feet.. 

Wh.eeler Coal 
The Wheeler coal, where present, 1s the uppermost unit 

or the Verdigris cyolothem. ln parts of northern Miaaour1, 

the tull sequence 1s present. Schmieg (unpublished thests, 
1959) Nported one locality in Heney County, ft1aaour1 •wnere 

tho Whoelor crop a ot..1t. Howe ( l ;56) aid not reco-gn1Ze the 

coal in southeastern Kanaas. 
The Wboeler coal nnd 1ta undercla:, rest on the Verdigris 

L1.'l'eatone. Where the Wheeler ts a.bGOnt, tho Verdigris eye lo-

t hem 18 limlted above by the top of the Verdigris Llmestone. 
The \tlheelor ooal waa ~led from two l-ocal1tles, one 

or which, the name of the coal ta queot1onablo, ln Hen.---y 

County, Misaour1. At locality 8., the coal J.s partially 

weathered an4 ls one toot thick. At locality 9~ the coal 18 

3h.iny black an~ toe oleavage 1& blocky. Thla coal ls tenta-
• 

tively coneldered ~neeler on the ba&ta or 1ts spore aseem-
blaGQ and the prooonce of some epec.tes tbat '!dere round at 

locality a but not 11, the Bevier coal. 
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Collecting localities 

t":Pom s depth oi <Y..i3.J.. .i:e.,i;. 

2. ffW/4 'it#/4 .,~. -,,, 'll. c!3 ..,. , l ~. 

ton eiri~ ~lt 2 ~il8~ aa~t of ~c~un-1~ l..i.U,~as. 

4-. BW/4 S\11/4 sea. ~u, 'i'. ~e ;;, . , 11.. . 22 i::. , Cr-awt.n~ Cov.nt,-, 



lj 

9 .. ? S~l/ 4 ~J/ 4 38,/lt s~ . 17. T . ~-o !l,. ~ . 2:1 !!tJ., Jt,r~ney Count:,• 

M.!.~3CUT.t. Ccal C',,.~t.crop. l. t.15 f~!;t t ,hl.c!~, i n ~!.illy Cit -~'Ji8 

10. ~E/4 mt/~- ~c. 7 t T. 51 !f • l'?. 13 W r, Boone Co\..nty J M1s-

aour!. Coal cutercy. 4.15 feet th1ek, tn Hussy atrlP pit. 

Upper bo~h mieaai.u-ee 3 •. 25 reet th.tok; l~r tench measure& 

0 .. 9 f'eet th.tok.. 



,mw AND LA.BORATORY PROCEDURES 

Sru.,pllng te-ol\n.tf;;~e tn th.~ ! .i.Gld. 

Outoroµ sa.mples were prepaved tor eolleotioo by alear-

1~ the rook a.bove tbe s~a.m to e.xp.oae th~ c-oa.l tn a rnineh-... 

llk& faeh.1on. The face or the bench w~ cleaned to prov:tde 

s .fre•h &1Arf&Qe . Partic1..uar care wu ~t-n to asst.~re that 

the ~le• would not be eontam.1.nated. 

Eaon seam was then verttoally divlaed into three equal 
portions. 'l'1te, sa::iples were collected from the ta<>e of the 

coal., from tho top ot the 1ut~. do~rd. Arter the ~por-

moat portion was collected,. the newly e.xp-0sed next lower eur-
tace waa cleaned. Thls i)ort1on uaa then collected and the 
proceaa was repeated tor the loweat portion. 

As each sample waa collectod, it was placed 1n f! large., 

cloth ~le bag on whloh was reeordO-d the seoera1>b.l.o loca-

tion ot the seam ~d the vertical poa1tlon rrom whloh it was 
tak&n. Samples weighed tror:.s 100 to 1000 &l'am.9 appro.ximo.tel:,# 

dependent on the th1oknesa ot the seam. 

l.aboratoey Preparrr.tlon 0£ ~te~i&l 

Meehan.teal pr,,parat1on 

Raab of the collected outcrop e&a.i:aploa was washed 1n run-

ning water to remove any conta.11.lnat1on. The wet sa~le waa 

then placed 1n an oven t.o dry. Aftor drylng, th9 ~le wan 

crushed 1n a mln1aturo Jaw Oru$her and then split ln a Pre-

c1s1on Sctent1f1c Company apl1tter. A portion was aaved fo~ 



future Nteirence. That tr&ctlon ot th$ sample which passed 
through a 16-cneah Tyler Standard ae:reen and caught by a 32-

maeb Tyler St.andard screen waa aa:ved tor .tuture treatment. 

The plua 16 frflction waa l'ffl9\lahed w1tb l'l{)l"t'..,ar and peetle 

until nearq all tha mate-P1al passed through the 16--tneah 

aoreen. The roat of the eample •• dleoarded. 1'he final 

samplo ready tor OMmoal treatment ••1.ghed approximately 
50 grams. 

Core eamplee were out lengthw1ae and one-th1~ w.ae 
rotainod i"cu- treataent. Eaoh oon waa 41vJ.ded v•rtioall)' 
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into threa equal UfffPlea eo that the upper. DU4dl•• end 10-.r 
port1ona 001ild euboequen•11 be 9p,a:tned aepa.ntel.7. Tho 

a&mploo were tben treated ae tbe out4'l'OP aaq,lqa were, 

Spore• obtainad t'roal ,be cable tool l&D!Ple wen t"ated 
• 

•• • compoa1te pc,pulat1on beo.attM tbtre •n no •ans or 
aeparatltl& the ditterent portions ot the c.oal H&II ttoa 11h10h 

they"" •.ztracted. the Ullll)le vae -.Md v1&0..-ou8ly to 

re.move tine ola,-. and drlll1ng mucS tbat were PNNnt. The 

nmola waa then dr1•d 1n an oven a:tter wb1oh 1t,.. poured 
into a oontainei- conta1ft1fta oa.rbon tetrachloride (ep. 11'• 

1.58) in order to aepvste ti. coal hoa And and ahal• tra&· 

menta. TM ooal •• coll~tod. vetpd. and a SO pas1 eampl•• 
or aa large a MJll)le u oould be obtained U 1••• than 50 
SNUDI. W&S saved tor ohelaioal treatment. 

Cb!e¼Hl i>E!PIJ!!t\20 
Samplea were placed ii\ 1000 mi. pol,etbylen. beaker• aPd 

put into a ohe-mical air hood pr.paratory to maceration. Except 
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tor a tew minor variations., ltoeanke ' e (1950, p. 8-11) Mtbod 

or mecerat1on waa used. 
L1berat1on of epo:rea and other reelatant plant •terial 

trom coal require• two Nin phaH• of maceration. The f1nt 

atage or the treatMnt with Sohula•·• solution aerv•• to 
partially oxidize t~ coal. Tbe eecond atap., using potaa-

81'WI h7(1rox1de, break• down tt. rema1.ning coal into, (l) tbe 
salte or 1ta oonta1ned hWD1o ao1da., and (2) the botanical 

1.ngN(116nta (Xoeanke, 1950, p. l v). 
Pa..rt1al oxidation w1tb Schulze'• eolut1on cona1ated of 

mixing the coal earaple wlth an equal pol"tion or granular 
potaaa1WI chlorate to two parte b7 volw. conoentrated nitric 
ac1d. Jtcaanke (1950, p. 9) ~cr1bea the ohtlilo&-1 reaotlon 

1n detail. The reaot1on wae cC>IIC)lAt•d lfhen the aolor of the 

aolut1on 1n Which the C06l .... l.amened turned & Nddlah 

brown due to n1troua oxlu. The react1on vae uamad1atel7 
•~t1ve tor all the eutplee treated, but each eurple wu lett 

1n the a1r hood ror one da7 to eruture oomplet1on. Foll01tin& 

tti. r1rat phaN. each ~l• waa waahe4 1n water and allowed 

to aettle tor three or tour how-a. The aupernatant 11Qu1d 

waa then alpbon.d out. Waeh1ng, MttlJ.ng., an4 a1phon1ng 
were repeated until the eolut1on •• norsa.l (pb 7). 

The second pbaee included treating the p~.1&117 ox1d1Hd 

coal with a 5 percent eolut1on ot potaa•1una h7dPOxJ.de. When 

th• aolutlon waa added. lta color tu.l"Md veey dark to black. 
1nd1cat1ng a react1on ••• t-aking place. The eaapa - then 

left 1n the hood tor one day to enaure complet1on ot the 

reaot1on. 1'ollow1ng tbe aecon4 pba••• the aample was bathed 



1n water amd a1.phane<% ~atildl;y u:nt1l tha liquid ln which 
the sample waa 1tilQerMd •a~ cleat'. 

Cecaaienally, an abundance ct atneral mt~r w.a pN-

••nt 1n a ~le. TllO mlne:ral ili.tter waa a l1L"'ldrance 4a lt 

o-ba~\u,d. tbe v1ew ct many ot the o.&ll ai)ore a. i'bie Ara1P le 

waa theret~re tN.atad w1th hyd.."'<ltluur1c ao1d and then witn 

hycil'Ol.lhlor1c a"1-1. Tho hyd1•0tluor10 a"ld oomb1nad uith any 

1Silica that waa present, and tol"llled a rea.1due ct a a111oa-
fluor1da gel. Att-er a pe.-i.od o~ tlwoe d4ya. thw oampu waa 
again washed wt~'l At.~. ~lob ~a tbon alphOMd snd t1\C 
prooeaa repeahd unt11 the aold was e11m1.natcd .. A 75 poi-• 

~en-e aolutton or h:/dr-Ocbl.c:-J.~ aotd "4:J :su.bff<:uon;l:, 1&44ed 

to dl:Jsolve tha oe,1. Waal'U.."JIC w1~b ~t•r and iu.~ .. iwn~ •• 

again re-a>eatett Wtt11 aolat10:i v.u nonal. The IMP.le 

was then ready ~or atevtng. 
Sieving 

The sazaple. now CGl\818t1ng ot a roaidue ot eporea aixt 
plant cuticle_. waa sieved through a ro-.-ab u .. .i. Standard 

eon,en Wh1Bh eepara~ thon apona that n:re lar~r than 

~lo taio:r\)nB lrotll thoue that were a.-1.ler than alo miorona. 
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Th-& plu• 70-Dilltah fr&otlon wa• $tared in J-oi;noe glaaD 't>ottlea 
t .i.U..4 with 25 p-erO$tlt alcohol and aeveral &~opa ot ~erinc. 

The Blinua 70-meeh traotlon •• placed ln a 50 r.u. glass 
~akor filled with distilled nta~. 

$taJ.n.tns !W! d!hYdration 
St-aln1q waa n•ceaeary to CS.teNline the raorpholo,a of 

ij(jM or the UM1ll1 11pt-eoloNrd aporea. Cona6Q\,1entl~. all 



the a;,on~ Yertl stained b7 a1d1ng a tew drop• or sat~ted 

iQue~.1s 51.lti-anin o solution to ~&ch z,lau beaker c-onta1n1ng 

BP<>NU. D-!h.1dl'"et1on wit..'l alcobol ~,aa M~asary tn order 

t?Ult the •t~U.n."'d aa?:\9le be :t!1~c1ble 1n d~ inountin.g 

m.,4luia. Aleobol de~-,1dratton u.ao •~n~J to paria.lly 

dG81;a1n the QV•Nt'l1:W"l •pore$. 
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To PNVent 4~17!.8.P to the 1!\d!v!.dual ~ON Li'\ tM :tea.i-

d,-, <tel\y4Nt1on was a.coompl.1ahed b7 uddt.ng !lloobol 1n atepa 

to tbe solution. A S !,Mr<>-tnt ale•>m>l ~lut1Qft ••• added 

tirat. T1'A ·•~l• Mttled Md tM &olutii:>n us !liphon<Jd. 

Than a 25, 50, 95 anti t1Mll~ a 100 psvcont aolution \J&S 

added. Aft~ 9Mb •M1tton:, the Hl.lPl• .,.9 allond to eottlo 
and the aolut1o.n wae atpboned. 

!9gn,&M e.r:oo•a!Jm=! 
MountJ.na the a!)OPl)o on alidee conaiate4 •••nt18J.ly ot 

tva phaaee .. 1.n the tint pbaae, the eporea wen .tlMd on 
covercl~• and 1n the eooon4~ the '-'Overali!)e were aount•d on 
gl&an alidee. 

In tbt .tiret phase• the reetdue 1n tbe 50 111. &las~ 

~Aker •• tnneterred to a two tb-am gla&e v.t.al tor ~rman-

ent otoreot. Thia..- done b7 1;~11 etUtring tbe qore 

Sl'-l-,.,,-Y and pouring qtA10kl.7 tnt,i the YL.l. A pcrt1.on ot tbe 

ap-ore reeidue artor thoroug.1\ rau:tng. vaa then tre.ne.fei-no 

w1th llll eye drop~ ta a w.t¢~P containing 4tapbane 

mount.in& aedium. Tbo al\U":ey or aper•• and dlaphAGe .. 
th.lnnod with ao mBn1' drop• ot 100 pe~nt alcohol u eaoh 
caae warranted, Uotn& a wooden toot~1ok, the tll)Ortt SM.ter1Al 
wae d1epernd by pntly at1tt1n& the al""7. A few drQpa ot 

• 



tho apon alurey was then tranaterred onto a ooveralip and 
spread evenl~ with the wooden toothplok. The ooverallp, 
aporea up,.,.. then placed on a bot plate tor three hour• 
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at a conatant temper&tUN ot llOOJr. The alcohol evaporated, 
congealing the dtapbane, and leaving the eporea tirll11' 

attached to the aurtaoe or the ooveral1p. 
The second phaM conaieted ot removing the coverelip 

troa the bot plate a.tter tr. allotted time, and mounting it 
on a gl&aa elide wttb oanada balnm dieaolved 1n x71ene. 
The elide waa then heated to a temperature or 1100,. tor 

t-bN• da1•. Then tbe •114- -· NIIIOVed h-ola the bOt plate 

and na nady tor exam1n&t1on. A mlnlJaWJI ot tour alldee were 
made tor- •ach sample. 

C23m!iy MtJloda • 
Two hundNd apec,1MM WN oounted fro,a .. ob nmple to 

d•••rmine the Nlative apore abundance 1n .acb portion ot the 
coal. Only genera ••re counted•• apeoiea could not be 

1dent1fied 1n all••••• due to poor PNM1'V&t1on or ov•r-
maoerat1on. Pitty ..,.01mena •n counted trolll eaob of tour 

al1dea per .ample to atn1.m1.a• any human en'Or 1ft pnpar1n& 

the al1d.ea. A aloroaoope w1th a macn1t1oat1on or 43,0X •• 

needed to~ acounte oountJ.ng. 
Tbe oount1ng prooedt.U'e vaa atandardaed by etartina at 

the upper right eomer ot each oov.italip and worktn& toward 

tha lett. When th• oppoa1te corner•• reaohed. the elide 
waa moved down to the d1atance ot on. t1eld ot obNrY&t1on. 
Counting then continued toward the :right. Thia eeqwmoe waa 



followed on each al1dtt untll the NQl.llred r1rt:, •pec1mena 
were recoz.-<Sed. 

2.0 

Every specimen that waa 14ent1t1ed, at lea•t to gener1o 

rank, ••• oounted. Bach ot a group ot eporee 1n a tetrad or 

olW1t.er waa co1JDted when possible. lt •• lmpoea1ble to 
det•nalne the ganua ot aCHN apeciatna and these were pa.aaed 

without a count. 

PhotOlllicrosrybJ: 
A Ba.uacb and Lomb binocular mioroacope w1th 1ntercbanp-

able binooular-monocular ayatea ••• uaed 1n t .h1a study. Equip• 

mant tor pb.otosret>hl' moluded a oranex "'22" Graphic camera 
mounted above an B. Le1ta-Wetzlar (Model 11-72) Ar1atophot 

bellow• ·••eabl7. The bellow• •re connec~4 tot~ IIOOOOU-

lar a,ai.a. Adoz and Kodak 12? ... t1lm w.• \lMd 1n tbf 
camera p.Jto4uo1ng 2, b7 a, inch nept1v••• Expoat1rea or dU-
feNnt magnit1oat1ona were tu:•n b7 vaeyJ.ng the length ot the 
bellow• 1n oomb1nat1on Id.th var1ou.a moroecope ooulare. 

Speo1Mna were M&euNd with a ateel millimeter rule b7 
ugn1ty1ng the1r 1aa&•• 1000 t1Jlaa onto a ground glasa. The 

t~• d1Mna1one ot eaob ep0rtt •re then calculated by aerelJ 
reduc1ng il1111metera to ll.1.orona (1.e. 2.2 millimeter• equals 
22 Dllcrona .). Neaaure•nta l••• than 0.5 atorona were ••ti• 
mated. 

ExpoeUNa were t•ken at one-tl.ft.h and one•tenth eeoon4a, 
depending on the thicknees of the spore. A 5.5 ampere 11.aht 

aoW"Oe wae used and the 11.gbt diaphragm waa cloaed to "3X 
obJect1ve u,initicat1on. At least one photograph ot oach 

ident1r1ed apGc1oe 1s 1lluctro~d 1rl thia repc-rt. 
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Qtatsm-t+oa •~2!:!P 9!. mo1mn, 
Eaoh al14e wae labeled according to the stat~ tra:1 wh1ch 

a part1oul&l' Oo.111 waa aa,r,pled. the CO!ll bed trom Which the 

s;,oree WN extracted. location mmtbllr of tM ~led 4oal., 

9ortton ot tM ~oal rrem whlch the ape.ft& wN extr&t.'lted., 

and the rwJtber of the cl tde t."'l the oolleotlon. An •~le 

1• ICB-U-2, WMre lt NPNNnta b.nHe, il repNeenia the 

».vi.er coal, 1 repre-.nte locality one, A repreaenta the 

upp•most p;on1on o~ the coal ~led at loealit7 cm;,, and 

2 l"ePNeents ~he second Bltcle atyd1ad ot saq,le A. 

Specuiena er. l0t1ated on a p&rtlo~&r elide by tbe1~ 

vern1e~ pos1t1on. Th• tt"t group. ot numben repreunt the 

horizontal po•ition. or a 1pe·ctmn 1n a al1de. 'the aecon4 

group or nWilb~re npreaent the ve~leal po•1t10I\ ot a speo1-• 
men. An eJtQtple ts 2 • .\3-3.67. 

All al1dea used 1n tb.1e 11tud7 are ill the P'al,Ynolcv 
Labo~atoey 1n the State Geological Sunity ot Itanaafl. 

Conatt,\\0~19a gt hlo~9mae 
JUatogr'ama &l'"D used 1n thia report to 111aatrat• a!ml• 

1.ar1tlee and d1tfenncea 1n the r.lat1ve ;oner1o :,opulat1crua 

rroa one loeallty to $he next. Ea.cb bar repreaent• the per-

oentage ot a part1oulu genus count-4 at a part1ow.ar looal-
1ty. 



ftUUIJrS OP DmlST.IOATIOft 

Rlatogram present on Plato l illuatrate the rolat!ve 
d1str1but1on or tho varloua GOnera found 1n tbe sai.;pl•a o~ 

the Bevier and Wheeler coals. The h1stograns l.nd1cste 

oorrelatton ot what ha.a bcon oona1dered the aevt.er coal in 
Kaneaa with the Bev.ter coal 1n Heney Count:,, M1aaourl. TM 
spore h1atog.l"fUIS or the ooal bed 1n eouthoa~tern xannaG and 
tfflatern N1seour1 are veey s1m1lar to tho compo:site e;,ore, 
!\1atogram ot both benchett or the ""Bev!er• coal 1n north-

central M1aaourt. 

DiecuseJ.on 
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516nJ.t'1cant ••rt1cal atratJ.{lnpblo obangea 1n generic 
population 1n the Bevt.er and Wheeler coala peNlltted their 

oorrelation and aonat1on within tbe l'.anaaa bed w1tb tbe tol"M 

cont&1.ned •1th1n the M1aaour1 bed•• 

Twent7-two pnera and 61 ap1tOJ.••• or which two new 
apeo.1.ee and t1•• probable aew es,e<,1••• .. re used 1n tlUe ln• 

veatipt1on to oonelat• the 00&1 1n Jtanue w1th tbit Bevier 
coal 1n aoutbNatem JU.aaOUI' 1. Sev•ral epeoi,ea •re uMtul 

•• tbey wre natr1oted e1tber to one ooal bed or the other. 

Le\otr1lflf! fRhaerotriayyluf ? (Looae), R!1ttf12k1! oro99a 
itoMDke• and C1rratr:tr!d1tfa ectpte&1 Habib n. ap ... re .tound 
to ooc\11" onl7 1n the Wheeler ooal. kqhotr119te• 22!!!1••ural1t 
(KoNnlot)• Ap1oula\1epoi-lf 9J!tuloaui9 f (~ounke), Ortnulat1epof1tee 
!;1nutua Potonie ca itremp. ·and C,l!JDO,eor& tgornbaketJ. Habib• n.ep. 
MN found to ocour onl.7 1ft the Bevier coal. O~her apeclea 
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were found only in one bed but th••• could not be u••d •• 
they .. N represented by e1ngle apeclmena. Caut1on 1s ad-

vised ln using theae restricted epe~l•• a• 1.ndax toaa1la aa 

they may be present 1n both coals elsewhere under a al1ghtly 

dl~terent paleoecology. 

Spon blatog:rama 01' the upper bench (.Bevier) and lower 
bench {Wheeler) ot the thick ••&vier" coal 1n north-central 

M1aao\U"1 are very almilar and could not be dttrerenttated 

pal7nolog1oally. The spore population ot the lower bench 1• 

markedly d1tterent trom that ot the Wheeler coal tn eouth-

weatem W1eao~r1, ralaing doubte as to the val1d1ty or their 

correlation. On the otheJ" hand. the compoa1t.e apore hJ.ato-

gram ot thtt two bench coal 1a very e1nular to that ot the 

Bevier coal in aout-bweatem M1a•our1 and eoutheutem Kan.eaa. 
' The full BeY1er sequence 1n north-central M1eaour1 col"Nl&tea 

palynolog1cally with the BeY1er coal J.n the area to the eouth .. 
weet. 

CoJtl)arteon ot JUatograma 
Lyo9gore 1• clearly the dominant genua 1n t:he Sevier 

coal. Its abundano• ranae• i-rom a low or 34.a percent at 

locality 5 (Crawford County, l:anaae) to a high or 56.4 J)(tr-

cent at locality l (Allen County. Kanne). f!:!not.atoe2ot1te1 
1a invariably the McondlnOat abundant genua. Laevtgato-

aporitf!. 1a ueually tb1rdmoet abundant,, being "Placed by 

Calamoapora at localtt7 6 (Bo,urbon Connty,, Kanaaa). 

Lzco!Pox:a, Punotato9Ror1te•·• fHnctat1oa?2r1tea, Flor!-

n1tea, and ,taeviptoa2or1tea are the oommon genera 1n the 



Areal D1atrtbut1on 

Th• d1atrlbut1on ot 8P4tC lea 1a Y&rlable at d1ftenmt 

local1tiea 1n the Bevi•r coal. Y?Ji?QOtr1l•t•a ep. 8 was round 
only at lcealtty 10 (Boone Coun~;,. Miaeour1). and i.a replaced 

by 1!• Cogm18a\U'&l!,• & L. •P• A. WhlCh ai-e PNMnt at thv 
western looall~iea. fi.ndospor1t.e• wacs fl{,)t .round 4ft nortb-
centi-al ;ilaaouri but tore• a;,e'1i.ee were .roun4 to th. avutb• 

wo:J~. V1a,,g2ao&ortte1 ia uoauon at, alr.i&>et. all the local-
1~1e:s but !• 1'hie8NQ1 •• not tomid in aoutbw:1atem jl1•aour1 

(loeallt;r 7. Henry coun,7, Mlaeo'-'r1). Fo-,eolat&no,:1tep wae 
ro\md only at looal1ty lo {Zloonie Count11 M1aaour1}. 

'1'be 4la~r1but1on ot var1oua epf,oi•• <l\.souase4 la the 

pnv.ious ~Ph 1nC11catea alight ecolog.!.o <lltterenc•a 1n 

the •~udtecl uu. s1~aw,• different plants ax1•te-d in c:&l1'ter-

•nt &Naa or these area• were more Na41l¥ aoo:eeaiole to tho 

areaa troal wn1cb ta•• eporea wen born.. Only a rw plants 

or dltter~nt natun 1n ••ob area could COD4•lvably contribute 
tc and •lightly alter the tot$! r.lat1ve povulat100. 

AnotM.r :'actor to be conald-;red 1• that the olaaa1t1oa-
t1on ot tosail a;>ol"e$ uaed 1.n thla rogort 1s ut1J>J.qlal a-nd 

•omewbat ll.:!1t.4, genetl~ll#. ti1rrerent •peo1ea. &nd •v•n 
different pn&ra. tiave ~en tound 1n a;,o~ngia or t.be 

toasil plant. 

Tt~n.ds tn the t3Gv1~r c~l 

'T:bo st~dt~d ace.ls •~r~ ccll~cted !.fl a &ertea of three 
aar.oplea with the intention ot deteraining 11n3 a1gn1f1cant 



tNn4 1n the apore population ot the Bev1er ooal trom ita 

ba.ae upward. A aeoondar7 purpoae tor tbta aaa.pling ••• to 
determine any d1tterence 1n tbeae t~nda tbat 111.Cbt further 

contribute to the zonat1on and correlation o~ the .Bev1er 

coal. Then trend• an coapar.d with thoee reported by 

Wilson and Hoft'm1ater (1956) 1n the Cro1"burg coal. 

Upper 
, Third 

Middle 
Third 

Lower 
Third 23 .7% 7-7% 

I ~!· ..-i 0 

ten~, 
a$ 0 +> 

4.1% 

4.9% 2.7%, 

I • I I ~1 a) s:: 
..-i ~I ~

;:j-3 
0 ..-i ..-i 

,-1 t,~ rz. 

Table 1. TNnda or acme coaaon toaatl apoN genera 
tn ditterent portion• or the Bevier coal 
1n aoiatheaatem Kanaae and eouthWeetern 

MJ.aaourl. 
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No a1gn1ticant trends are preuent within the Bevier 

coal ot aoutheaateJ?n ltanaas and aouthweetern Mt&eo~ri (Table 

l}. Lzc21;on tncnaeee t~rd the top of the ocal. but 

only- to the nat.gn1tu4e o~ 4.7 percent. Puncte.t9§Ro£.11:9a 
decrease• from 23.7 "rcent at the bae• or the eoal to 9.6 
peroent at the top. Wilaon and Hottmelstu (19:)6) reported 
Puncytoa2or,1tea reachlng 1ta maximum perc•ntag• 1n the 



wez•e fonn<l ln ~&VwtO§R9£1t.e.&. ll lyl"+Qlt,1;. vr-' 'l\'1S,ul1;r.t:e,,. 

lfllaon 11me !1:;>ff;.wiae.e.l"' (19~) re.~crtiie'1 Flor:..r,;.t~1-:; &Iii r.a~il-

Cor.elua1ona 

'lhe tollow~ conolus1ona aN 4JNl-.-,, from th.1.a st~dyi 

l. What haa bewn cona.i.dered the a.vier i,oal 1n a0t1thou~orn 

-in wetern M1ae.ol.ll9l. 

tU .. atlourl aonela~oa p11l1nol01Jl..Oall:, wltrh e.!.thtti- ~d both 

wnalm• ot t.bo thick t-;,o-benoh j"',!ieT ier 11 ooal 1n north-

eeriu:ral »Hne-oul-i. ':ho b.1.ato~ or each bonoh a,nd 

~~ot1t~ histogram ot both ?>en4bta a:-e al.mos~ 1dl.Jn~tcal 

zo t~ h1a.toara;u vr t~.o ~,v1o~ caal to aQ~tmnust* 

3 .. 'Iba ~no~l-i .. coal !;i, ~o:.&:tnfo.::,ito:m t!.!.tt:l~~!. .!.a :a..u-ltedl7 

dtt:~~an~ p~l7nolo01onll3 than th~ lo!P.t"r ben-0h or ~be 

ij.. r....,~;hQ~::;'.\'1>~t4 ;:J.~tJm!.:lfJUMl.l.Zl, &tJl.oul~tl!tc!}:?" ! rJ ~lq>111Jfl , 

t.:lz.-~!.l..1a~ t:1;;0:?"i ~:tn.u:u:1.., !lnd C4la,ul!J!li)~r:! .tWXll:>}'i,iS!lr,~. 



Wheeler ooal tn the aout.heaatern lanaaa•aou\bwatern 
M1.aeour1 area. 

6 . Two newly deaor1bed apeole• are pre .. nt 1n the atudJ.ed 

coAlaJ ~•1•!!9!P9r! bernbak!t1. and c1m;i-tre,dite1 
sghlll\•IA• 

7. Then la no d1at lnct change 1n the 61tner1c population 
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tl"O:ll the lower portion or tM S.Yler coal 1n 1ou-theaatern 
lanaaa and aouthwoetem M1aeour1 to the uppermost portion 
or the coal. 

• 



s~r-div ~s!on s..i.tm!TBS ?ot'ltl.le., 1A93 

D2:v1a.ton TR:t!.Si'? ... I!} {Pe1nn"h), 1381 

Su!>d.lv1s1on AZON&mll.ETES Luber. 1935 

Ser.ten LAEVlOAT!. (Bennie & K1dnton), Hli.¼5 

Genua Leiotr1latea (laumova), 1937 
Genus ~40ot,atispor1~~:,. {.Ibrah.lft)• 1933 
Oenua ca1atr1o!PONl Sc~op.t, W11!:ton< !t ~ntnll., 
Oenua <fiinul~~\!R9rite9 \ lbrabillJ. 1933 

Seriee A?lCtiU.T.C (Benni• t; K.td1tton)., l8B6 

Genua • es Koeanxe. l-J5~ , 
Oenua .¼Qel!~tu~~ waova), 1937 
Ge-nus~~~~~-= brahlm), 1933 
Oenua • Pot0!\1.e & Ktt:,;,, l 95~ 
.;enua ~~~:.:..=.:w t II Wilaon. a Ben tall}, 19" 

Serieft MUJHlRJt\TI Potonie A Kremp, 1!)54 

Oemu1 1qve,ol!tir{tt tpp BhsrdwaJ,. 1955 
Oenua V°••tl~ 1laon Hoftmeieter), 

L.i.Vi.eion ZOP.UiS (Benni• • Udaton), 1&66 

$ubd1vla~on AUR.r.tO'llllL&Tlio Potonie & Kn-ac>, l~ 
!.ieriea AUl\lCUU!tl {Sohopt), 1938 

Qow..aa TJ:+S~l\£\tef {'Wllaon 6i Co.}. 19-\:) 

~YWlvlalOh ZONO"t"~ Waltz. 1935 
S.rlee Cn.GtJLA.TI ,otonie • i<NblP, 1~54 

Oenua Ct:£I:!t.r1M~J.t•• Wi~aon • c~. 194? 
Uen'..lu !.v'Jospora .Sehopf a Wilaon .. & S.mta-"l• 1944 

D.1.vie:.on MO:Jv!.ETES rbrahtm. 1933 

SuMJ. v1s1011 AZ·Jll~~.IEl'"!:S Luber. 1935 



Genus 

!.aC\t : .. ~.:l l;(~a J r., :"· .. :.,c .: L0:1¥1r . ... r~ , lJj) 
Latospor1tea Potonie & Kremp, i954 
:,:~t·~ ,:; :n.':. ).'.~ # ::· • • ' : .. :~ : ·•:'·4:--~ ·_ ·; , .. ::)_ ... 
Ve~sos12,orlt~s (Knox), 1950 

~uper-d1v1s1on POLLENI'I'BS Poton1~, 1931 
DiV"131on $ACCLTR3 Ert1tme.n, !9ll7 

~ubd i v1s!on ~ ONOSACCIT.BS Cht t a ley·, 1951 

Oe~UA Fl~r! ~ ~te~ Sc~o~f. W1l9on, & B.!nt~ll, 1944 --- -- • ' ~e~: : ~i l e:= ~oc J JJl1 

.Cls.sno.~t.§.• Shape eubtriangular \fith smooth outli ne; 

trtlete; orne.'l\'tent at i on levi&3.te: , l nfrapuncta t e , or ir.J'ra -

gr anulate. 

Oocurnnce. Th ls gen~s total3 0.24 percent of th8 c om-

poaite apore population of the Bevier coal in southeastern 

Kanaaa and western Miasour1. It compoaes o.8 per• 



oent of tbe apore population in the Wheeler coal in 

natern Miaaouri. 

BIM!• llffl TOUrnf!Mm through k?ur Pemi!A• 

.LSIOTitl!ETU S.PMA.UorRIAJIQVl,US? (Looae), 1932 

Pl. a, F1ga. 3--

1.tt1otrllt\fl IPJY!erqttta[WWlt.t! I.con~ 1n POTOMIB• 

ImWlllf, a. LOOSB, 1932, pl. 18, fl&• -'5J POTOHlE 4t 

lllBU, 19~, p. 120. 

Lgy1pt1-aor,1!ft GbH£9tfifruW1VI LOOs&, 1934, 
P• 1-5• 

»~mo11a. ReoopJ.zed bJ ita roundly trianaulv 

llbape and IIIIOOtb outl1MJ tr11et• •~nd.utg DION ~ban 

b&ll'Wa7 to per1pbe!"1J Nl&tlft~ lara• uze. • 

~\MD.f49!!1• About "6 a.toi-ona in longeat cU.,..,ter 

and '-1 aio~• J.a tr. 41Uleter JMtrs>end1culu to the J.ong-

••t diulleter. 

ll&tfr:&•l • •1v• apeotmna •re . • 

gpcun:,n~. Pound only a, both locallt1e• trom 
Which tbe Wheel•~ ooal •• atud1ed. 

B!lMlkl• OM 9peoiaen found 1n the Wheeler oo&J. 

oontaina an ext.ne1on at one ot 1ta apla•• wh1cb could be 

1nterpi-ete4 ••anode, which would plac. 1t 1n the genua 
'rttc'W,1.tr1tea. Because tbia unode " 1a no~ present at all 

the ap1eea and 1a not darket" than the reet ot the epon, 

the writer ia of the op1n.1cn ,hat thla specimen ha• bffn 

deaor1bed ccn-NOtl7. The ext~a1on at ibe apu 1e moat 



l1k:al:, a roldiag out or th.e broken o:c.J.M ct t:~-, diStal 

race. 

IJS.IO'm!IA"l"BS ADNATU.S (KoMnke) • 1950 

Pl. 2, i'1$• l 

gnnu).at1-!.2.,0V,..!a.!, &dn4'el!! .IWSA..ND• 1950, P• 20,. 

pl. 3, t~. 9. 

!dl1gtr1lttH, !.~!\!tUft (XoMnice) Pat'OND &! KREMP, 
1955., P• 39, pl. ll, t.tg. 11. 

D1!S!\Otsia. 'l'iecogn1aed by a.Na eontag1on1s J concave 

1nte-re:pe1' areu; ti-ilete ex'tendLng at l4aat three•tO\lt'tha 
d1atance to~ dll. 

meter. 
DJBm1!911f• ~• h-oll 32 t\) 39 ratci,ona 1n dia-

!!!.\!.$!• Tv0 i,p«a~ iM-N •~d. 

299'1JTIQCt• P'OW\d o-n.ly at local1t7 9. 
Rtptkit. Tb.a ~ea• ... N&dU7 ldent1t1ed 1:t7 

the p"aenoe ot et1 area eoatag1on1e. 

:tzIOTRitaTU ADBATOIDl.5 loton1• & Kramp, 1955 

Pl. 2.t f'tg. 2 

J.4,ot,:J.:!t~e§ !ft1iOi4!§ POl'oan! KP.JOO', 1955, P• 

38,. pl. 11, tip. 112-115. 

:OiYDofif• R6oosnua4 by convex 1nt.eftpeX &reaaJ 

relatS.-•l:, &:ell !tlZ-eJ t1~11.tc, ax:endir._.; thN11t--f'ourtba 

d1•tanoe to ap~re wall but 1\ot Na.eh~ it. 
})1J!!ma1991. nRl'bJ&• fl""Ol:) 30 to 4o cucrona 1n die.-

meter. 
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!!:~Ul.fl, Thrcte apoclaena weria exaa:1ned. 
OoOKJT!QCf • .Poi.md 1n the hv1er and Wheeler coala. 

l!!M£k!• Po-ton10 & XNmo (1955) noted that the 

attaobllent scar 1• cononl1 open 1.n th1a ~cteo. Ponu 

w1th and without open aoan NN tound. 

Genus PU'BCT.ATISPORITES (Ibrahta). 1933 

P'9J'lOt.t1-apop1tea mwfnt, 1933, !h 2lJ SCHOPP. 

VII.SOM It BllffALt., 1~4, PP• a9-3-":>J XOSAJiKS, 19:50, P• 14J 

HOft'HS.I8'?1.a, S'l'APLDI, fJ HAL.LOY, 1955, P• 1). 

l')mOk!\IR0£1\!• (Ibrahim) POTOllIE • JtRXMP, 1954, 
P• l20J 1955, PP• 11-421 SHNU)WAJ, 1957, P• 113. 

Tm, IRU1U• tlJ.Mtet1!RU:1t!! R9J!Ctatua mwtnl~ 
1933, P• 21,. pl. 2, r1a. 1a. • 
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D1&iP)p,A.a. ReO.opiSed by 1t:1 ci~ular abape appJ'Ollob-

ing • trlan;ula7 toru&J out.line sllJOO~hJ tPilete u•ualq 
more ttum ilallwa7 to apore ~tl.1nea omaa.mtat1on punotate 

to .tnt~~ate to tntraret1culatoJ ueually no oontaot 

&Na pneent. 

OgCi:£FtMfl'• Pµp.4t-at-t•eor1y§f 1• abun.dant in the 

Bevier and Wheeler ooala ot southe4etern lansaa Md ••t•rn 
MtNour1. lt t0'.tala 6.79 penent or the compoa1te apc>N 
population 1n the Bn1er cO&l and 10.1 peroQt ot the 

epore pop\lla-t1.on 1n ~bo Wbe•l.r ooe.l. 

[Yml! • au,1 '®EP!flefl\ 1!. Lowfr ttm\!D• 

PUJiC:NrlSPORlTES oal.lQWS Konnkea 1950 
Pl. 2, l'tg. 5 



l)mo~at1&971tQI 2~ltgµ;w KOSAND~ 1950• P• 16, 
pl. 2, t1g. 5. 

D1agg0•1•• R•cogn.!zod b11ea f'.requontl3 obliquely 

co.-apNaMd outllnoJ r.unutoly ptmetato o:d.MJ dietl.net 

trllete ace= vlth l1P• and oomm:iaaure. 
I>1ptn,10QI• Known ats-e rense• from 31 to 46 m1crona 

1n diame~r. 

!!AA!rW• O.er 300 •peoimena .. re uara1ned. 

Qs:09m091. Pound at all the looal1t1•• that were 
•tudied and 1• the moat abundant apectee ot Pungta~1-
IP9£1kl• 

ll!SJHK!• It vu d1tt1c~t to separate eOM •peou.na 

ot tb1a specie• tl'Ola £ttofiOt15fa jll.@919• be~auao ~he 

third ot tbe attaobatnt acai- •• veey abort. Tba•• 
• apeoialna could be 1dentU1ed onlJ' aftep oare.tul .tocw.1.Qg 

t.lP and down to det•NilW Whetll•r the third ray vu pre-
aent or not. 

PVHCTA1'I3PORITU ap. A 

Pl. 2, 1'.tg. 7 

D1ft40001p. Becoa,uzed its o1roular 8MPGJ 't>Foadl;y 

punotate to 111ororet1C>ul.ate ornamentat!onJ Nlat1v.ly lar;e 
alaeJ relat1vel7 ehOrt tv1lete attaobman.t acar. 

P.ftctw,129• Spore nd1.all1' aywt~icalJ ebape 
O1.Nular 1n tnnnerse v1ewJ O\ltli.n. U100tb1 ornamentation 
broadly punctat• to Dl1OJ'Ont1oulateJ tr1lete d1et1nct, 

measur1nc trota 10 to 14 m1erorua1 lip-a an preaent but 
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1!ld1at1Mt) oOSl.'lseuro not p!'esentJ normal d1&18tors of 
a-pore r.,eaaure 72 by 73.5 lliorona. 

i::.!:•!'151• Onl;;-- one apeelDon waa rou."ld at loca.llty 

5. Thia -.,eclllfltt u vory ol.iUlar eo l.• flP• A doecr1be4 
b7 Sahmi.tg (1959) and bo~h be ~mbers ot a new apeo1oa. 
He towd hio a;xto1ran !n tM W•lr•P1ttsburg coal and th1o 
.apeo.lmen vaa tound 1n tM S.V1ar ooal.. Ir tbeae t•o 

epeolalltna i-epreaent the eame ispao1ea, 1t• N'U\38 1a then 
ext.-ndti;S tr-ca the We1:--P1ttabur0 coal to tho .Bovior coal. 

PUJla.l'ATISPORlftS 'I STRAl4.IBUS (W1laon a ltoeank.e), 194-4 

Pl. 2. 111, 6 

rJ.J.poaeoa tt£!P1M• wmo• KOSAMD"' 194~, P• ,32j, 

pl. 1, tig. 1. • 

rY!}qt§titPSP:Utf 1tr!a2Jltq1 (w1i.on J:oeanke) 
GOlUlliU.-. 1958, P• 6~., pl. 4~ t.Lp. 5-3. 

ptaane1\I. Reoogn-.\s;1d 1>1 1.ta thick e~1ne J ooaapnae1on 

told.a,; Mlat1v•ly ..all 81ll.,. 

PJatnaa.oe. Ranae• 1n eta• h'OIII 30 to 45 a1oi-ona 

1n cUame"rJ thi cknees or 1poH e->iJt about 3 mtoror ... 

ccala. 

Mater!.al. 

2<;cu.rr,nc,. 

Over 2-..) el)QOimena were examined. 

Pound at all locAl1t1ee or the atud1ed 

ema.""'ke. O~enr..el ( 1~'8) Ldent1t!e4 th1a ,pee 1•• •• 

a mr:mber or tunotat1sporltee on the bao1a or 1ts thi cker 
:spore coat and· t.'w presence ot com,pnoeton-type .rqlda. 

Speeimene or this epectca encountered 1n th1a atud,y were 



tOW1d io eont&1n an area oontaa1on1a, wb1on Neu to place 

the es,ec 1ea cloNit to CfJ.ygfpor,.. 

Ooua CAINIOSPOBA ScboPt, W1laon, tc Bentall, l~.\ 

Ca~fSOepon SCHOPl'• WllSOII• f: D!Jl'fALL, 19". PP• 
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49-51• text-ttg. lJ liI.LSOll & lOSADB, 1944, P• 329J 

HonM&UTJDl, STAPLili, Is MALL01, 1955, P• 13, pl. 1, flg. llJ 

POTOaII • IRSKP, 1955, PP• '6-'7, tut-tl.g. 6. 
Tzu apftOlff• Qtl!B91Ror, b!t!cwaa:1!M !CHOPf, VtLSOJI, 

• BIJC'.t'ALL• 19-\4, p. 51, t•xt-r1g. 1. 

P:\fCB911f. Recoants.-d by apberic.al or neu-apb8r1oal 

•ha,-J ornamentatton tac>oth oit nearly amoot.ti1 trUete 
attaobllent aoa~J obar&ote~1•~1cally tolded 8P(>re ooatJ 
oontact ana (area ccntag1on1a) uegally PNMn~. • 

992'1m.M!• Caluoepora total• ••52 peNent ot 
the OOlll)Oll1~ -.pore pOl)\llatton 1n the Sevier coal ot 

•~tM.utem KanA• and eouthweetem IU•aour1. It total.a 

3.2 peroemt 1n the Wheeler ooal. 

1'!n&!• !!Ml~ t~ !:e!fR t•mMm• 

CALAMOSPCN. BARftnlOIUA Scbopt, 19'4 
Pl. 2, 1'1&, 10 

CA!!H!2G9~ b!tlim&:!IM llchoJ)t, 1n SCHOP>', wn.soa, 
• llUflALL, 194-\, p. 51, text-tig. l. 

1>1unoa1g. ~ecognl~•d b7 t-rUet• nya approximately 

cne-tourth dta•tor ct aporeJ amooth ornamantatlon, larp 

alae. 



Dtgma1opg. Dtamtei- rrom Ao to l :,c rat crone. 

!!!,tet;1al.. t~bout "n epec 1.memt wrc 9xamaed. 

Occrr,"'7.!Aot;.• Found 1.n the BGvier ar:ld Wheeler coals •~ 

almoftt l\11 the studied local1t1ea. 

CALAJIIOS.Kll.A BRBV~ADlATA Ko:anke• 1950 

Pl. 2, F1g. 9 

2•lf~ bf!Yiffldtet• xo~, 1950. P• J..1~ ~.1. 9, 

fig • .-. 
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R1!Jmtl11• n•oasntnd b;y ita re1.at1vel7 abort tr1lete 
rep and deViJloped 11pe. 

Pil!Dl19D.•• Rans,• holll 52 to 71 &11.crona 1n d1.Wt.r. 

Mas,:r1al. Ove~ 100 spec i&JM •q:-o e.:.:m.tnad .. 

0c&!lrn3!191• Tb1• '"01e, a»5'9Ai--• to ?)e tbe •• cOIIIOn 

ftPNNll~4t1ve or ~91'1• It waa to-..md at: &lnlO•~ all 

the lon.11tt•s• 
Unt'olded. as well u folded ~•e1Mna were 

0.UAIIOSPOU. ?GA.TA~, 1950 
Pl. 2, 1'1$. 11 

C&lgogort p.ef!t! l08AJIK.I• 1950, P• 42, pl. 9, fig. 3. 
Dtagnoe1e. ReeognJ.zed by 1ta relatively long tr1let• 

r(Q'e and atnole tolded apoN eoat. 
DiMD@\20!· Ran.pa from 41 to 75 ill0l'Oll8 ln d1WteJ\. 

Matf£1!:l• Only a tew apeolmena were exam.tned. 



but w-a~ fo+.J..~ a.t localit1.e:, 7, 8. and 9 (Henry Co\inty, IIU-

aour1). 

~1y;os1,a. Cb&racteru.d tl11ta trtal\lU.lv folded 
abape; lo~ d1.stinot tr114te attcw-~nt oeari Gontact .area. 
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~!9t1J?tµm. Shape radally a1D,11Wtr1oa1J ~tlin.9 
roandly trtangi;lal"; Cl':l&menU!.ion dt•ttnctly lev1o&t.; spore 
cOAl ver~ th!n, tra:.nalt.::.eent. le.as tt!An one atoron tbic.k; 

ta-ilet'» t.tt~ch-r4nt ~car 1a ~st~t. ext4ndlng t.o rcl4a; l1P• 

d1at1not nr.~ ratse~ ell.£lltl¥• eotlZ.iamu.1-dt Ol ettnotJ fold& are 
preunt and e;trcumacribe t~ o~tl14• or tm apONJ oontaot 
a:roa diat tnc t , re;:NGenttH1 by dark c !.l'Cclar aN~ ~eer Juno-

t1on or each tr1lc,te 1'&71 maxtmu:n d~t~tt ~aurea li6 . 5-

m.1crorutJ nomal mea3urcus 44 1:.1! ol"'Onu. 

Jhngark!. Onl3 on• e;,-ec1m.1in wae round at locality 7 
(Heney Count1, M1aeour1). 'l'J\1, epec ilnttn •1 t-epretent a oora-
prossed ton., or a known opocloa bwit tbo pi-esonco ot t.be 
unusual contact &Na aaem to d!.oti naui eh 1t. 

CA~PORA ftOllKBAKBRI Habib, n. sp. 

11. 21 P.ii;a. l~-14 

nta.QlO§! S. P-eCOg:l1~ed b7 ! t& Ulr~ etze; l~-3 ~road 

toldaJ relatively obort tr1le~ atta.chla!nt sea~. 



Do1gr1pt1on. Shape rad1ally ayaaetr1ca11 or111na117 
round 1n outlineJ tr1lete attachment ecar diatinct t>ut •1 

b4a obao""4 by tolda 1n aor. 8"CimeUJ tr11•~ rays mtU\lN 

up ~o 24 1n l•ncth but aaoet are about 1- atcronaJ 
CODD188\IN la 1ndiat1no-., 11pa ue NUHd aliptlyJ contaot 

area ta d18'1ft0t and notably darker than N-at ot QO:NJ 

orna:aentatJ.cn 1• levlgateJ long, broad told.e are pNeent; 

apec1ee l"81lpa tl"OII 11.\ to 150 moron• 1n 1ta lonse•• 418-

•ter. 
Matrual. ltr.u _,.0-1 ... NN examtne<i. 

999!Ml"!Dc•• Jloat abundanl at 1~•11t7 6 (.Bourbon Co •• 
Kanau) and rar. at otMi- 100&1.itua. Found only in tbe 
Bevier coal. 

fl!!!!r!m• Tb.ta Qeeiea 1a aua11a.t- to £. b1£tun,;s:s.ana wt 
• 

1a con.aiat.Atl1 l&rgff. Sohopt# WilaOI\. and Bentall (19") 
li:R1t4d a atse ot So to 100 111cl90M to untolded to,u ot the 

type •&Ntc1••• Unrolded torma of thl• 11>901•• would aea to 
exceed 150 m.cron• 1n d1&metei-. 

£• hOfflbakfr\ u d1at!ngu1ehed trot1 £• m?1£AA1atf 
by 1ta la1"3Gr sue. 

Genus GRAJIULA'l'ISPOOrl'U (lb~), 1933 

9nm!l9t1-ftffi!?tl lDRAlllJI• 1933. P• 21J SCHOPP• WIL-
SOI, a IUTAU., 19", P• 321 KOSABB, 1950, P• 19J JtOPF-
KEIS.l'lm, STAPLIN & MALLOY. 1955, P• 13. 

Opnulf ti!P:9£l$:e• ( Ibrah10l) POTONIB It IJ"J!MP, 19~,. p 

581 1955, P• 56-57J BHARDWAJ, 1957, p. 114. 



t~1lo~~ atta~hrr~nt scra:t~; ~a~~lo4~ ei.::.n~. 
2~~.u:r:,;yn,a. This gea•;li ~at.11~ 4.37 pcrc~nt ot 

ooRl)o91t~ p~alation or t~6 ?3&~1ar coal 1n ec~theaatem 

Kaneas ar.d lrout:°"'ostern ~1:ssow-1. .!t 1ppeni-s to oo more 

ooanon 1n Ka-:uns th~ 111 )U3sou:.1. lt :neaaurea about 0.1 
~reent er the $pore, pcp:Jl!J.tlon 1n t!'!e Whff lei- oosl. 

Rena. :..Ki Tgµrm1,;.an thros;h 12fNt Pe;:m.lf.Q. 

QRAJWLA1'ISPOOITES Gr.AWLATUS It,rabtm~ 1933 
n. 3, Pig. l 

rn.au19cta. Re.cosntze~ tij" its rtn~ll' $ra:lt:late to pune-

tate GX1no; tr!lct-c- ~xtend~ abo~: two-tht~de red.lv.a o! 

~pore, di~t1~~t tril0t~ . 

PA:!e£ri!lOOe• R~ee traD 28 to 3~ mlcrons 1n 41amtei-. 

~teruq. . !I.bout ten epecJ~~ne \1ere ~M::atMd. 

Oacw-rrence.. J'ound at moct of tlw etudled looal1t1eo. 

RgmarJm. Specutttma were t"tbserNd with 1.ts tr-J.l.ete rtya 

extending more thac two-th1rdtJ the d1ntanc4t to the -.pore wall 

but not re&chif18 it. 

mtAJIUIATt'i~ITF.S PARVUS ( Ibitflhlm) 193i 



S-5!0£0NH! pama Ibrabim. 1n POTOJfm, I.aaAHIX. & 

I.OOSS, 1932, P• , pl. 18, t1g. -5• 
Pl-mgtat;-m>9;:1,t,o,! P!t'fYP DIWIIM, 1933, P• 21, pl. 2, 

tts. 21. 
9f!nglattgor\t:t,a Rallldµ~ !tCSABS, 1950., P• 21, pl. 

3• tlg. 3• 
G£!Pyl9t11Q9titt1 H£Y!1l (Il>rah!Jn) P(110JID & l'JWIP, 

1955~ P• 5~, pl. 12, ti.gs. 161-171. 
Diapff1!• Reecsn13'4 b1 1ta etn1ght to tJllgbtly 

e-onYex outl1neJ gi'&rullationa about one-halt m10l"On 1n 
dlameter. 

P1•gns.ona. aaneee t't"OID 3S ~o 50 aiorona 1n c11.ameter. 

M!!E~• Three ~l•n• were •"8111.Md• 
Qooum.not• found 1n the Bev1er and Wheeler ooala • 

• J!!Mrk•• The 1a.nt1r1..s ~otaeu ot ~JU• apec1 .. 
co1ne1do Witb tta. deMr1')t1on as.•en b7 ro,oa1e • Xncp (1955) 

and &N tentattqly placed 1n !• R!£!Ji¼I• Granulational on t-M 

ex:1.De are not aa mime~u• aa on tbe 1lluatrahd rept-eeenta .. 
t 1 vee c.tt tb.1• ~c lea. 

ON\HULATUSPOR.l'TSS IUJIV.n18 Potonle & KNs,p, 1955 
Pl. 3, Plg. 3. 

O-t!mM,!tt§p~r1i•s minyty POT0H.IB & l\'.t'UDtP. 1955, P• 59, 
pl. 12. r1ge. 1•1-1~8. 

1>1.pe',POSlf• Recognised by 1ta emall a1zo1 ganuloee 
ex1ne1 rounded triangular 0\-ltltne 1n ti'8nsveree plane. 

Dlgtnatsn,. R~• trom 20 to 25 microns 1n dtameter. 

Material. '81 ve apec tmna were examlne-d. 



occu,mnes. J'ou.nd onl7 1n the Bevier e<>&l. 
l!!l!fl"k!. Speotane ot thla apec1ea f'ound 1n the 

Bevier coal re4e'mble .A,Mp19ulatURPtlH• 1e&no1u1 but are 
rndi.4' cl1ot1ngu!ahed b:, laok or apmeo and prea•ne• or 
d1at1r.ct s:-e,rwloae exine. A oontaot ~rea wat1 obaorved 1n 

all the ~cimene t,~t tb1• was t01Jn(S to present 1n the 

epe-cilnana 1llustratad by i'oton1e and Knap (l:)55) aloo. 

3-eJttea APICYLA'l'l (Senn1e &t Jtidaton) • 1886 

Genua SCHO.PJ!TBS Xoeanke* 195-:l 
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Sehopt1tee, KOSADB• 1950• P• 521 HonNBISTJm- STAPL.IJI• 
& MALLOY. l~J5, P• 1s, ~O'lONm il EPUUO, l95!S. p. 69-70. 

TM !Rfott•• §sbopt1t•f 4.taPn>lU!I lOSAIID_ 195-'J# 
,. sa-53. pl. 13, r1aa. 1-3. 

DJ.asno•:&:•• Jt•oop1aea 1,y ite clrou~ to round out-
lineJ ti-tlete attechment eca,,; proximal surtaca lrrlgat• fop 
moat ot its a-re&J d1atal aurtace CO'V•red with blunt f>l'"OJ4t:'J• 
t1ona. 

Ogoumn9.1. 3oh0pn.tea 1a d1at1notq PNMnt at all 

loca11 ties when the colleoted ooal• wre atud1-4. It 

total• 0.21 ~"Mt ot the coml)O'ait-, apore popt.aat1on 1n the 

Bev1•r •Ooal ot •outhea.atern lanaaa and 80\lt~etem M1aaour1 
and 18 PNMnt 1n the Wheeler coal. 

l\fnS! • l)ogo1Dfe.1an ( 1enne7l YafUan) • 

scaonrms co~Ia Xoaaruce. 1950 

Pl. l. Fig. 10 



.... ,.., ' 
~-•l..,.:.,a...~-

m.1,o.rcne. 

loesltt;;. 

Dt~;;noslo. 1tooognl2~<3 b;, .1.ts la~~ ala~ ant'J. v"JOM 

elG1Wi7 proJqotlOM. 

Pi §2:tr~"1tor;a. ~1a11g,3~ L"l a1:~ .fro.il Tu t.;> ll5 alcro.,e. 

nauv;t1~l. v'Ver l j spac.tntms were fUUlmined. 

9£cw:-m.aneg .. Fo~ at .. V&rol l<>e&l1t.te-e. 

~Jl~-t:;ril~I~.C ffA~~ VA• 1937, ;,. 357; ,al'-~Kll & K?.UJ., 

1954- p. l2gi irO..'G'FMEl.Sr.tllfi . STAP:t.ll. & AAL.LOY., 1955., p. l3J 

tOT\iN.t!s & .B,RE.~, 195!>, p. 72., :Ji!~IU>WA.7. 19!37 ., .>• 114. 

1!:f&?fl ~,ovi;. ffi!>$t&,9,tt},l~te~ 't'i,1b}lpe~~ {r:r--..JJWl), 
1933 • .P• ~s, pl. 6, r16• 49. 
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PY41)9•1!.• Re00£111.Sod b~ 1ta roundl.¥ tr1anaular ou~l1neJ 

concaw or oonvu 1nterapu &NUJ tr1let. attachment 90UJ 
aurtue om.al'.len°ted With broad \a .. 4 ocn1. 

999~tl!Rf!•,• Thi.e genwt totals lesa than 1).l pe.•cent ot 
the ooapoa.J.te epoi-e 9opu_lation in tht .Bev1or llOAl. lt IIU 

not found 1n ta. Whffler &1o..t. 

sang. Daaa! 't9Y!'.'l:\!tM tb;:ough I.owe;: ~!rai!n~ 

LOPBO'ffin&TB5 COMMISSURAl.I.3 (Eo~). l:i50 

,1. 3. i'lga. 4--5 

Ol9Bylat11R9d,tet 09E1ffU£111• ~OSAH.lCE. 1950• P• 20, 

pl. 3,. ti-3. l. 

M?Rh9tt\J.ta!. l9!.Jl!1.!&t!JJ! (JtoADke) fO?OND it iRBMP • 

1955. p. 73,. pl. 10• r1p. 222•223• 
D.1Yn:<!11f• n.~~ b:, 1te oon1 Mini al1Bbtl¥ ~rJ 

tJ'iangular o.~tl1n.e with conoave 1nterape.x &ntUJ eaall a1ze. 

l>1gmf1ona. Jlaxlm «U.wt.tr abo1,1t 34 at.crone . 

.. ~t.al• .Sh &j,ec1-n8 a.-e elfl:mt~d. 

0oCU£F!Mf• l'oun<l at local:1t1•• 2. ,. and 7. 
R!Mffl• i'lfO ~imna a..~ .ilghtl.7 UIQ.ll•r tban tbe 

apeolee given tq 1.o.-.nke (1950). 

WPHOl"RI~ SP. A 

,1. 3 • .11a. 6 

D1&M9tt1a. species 1JI d.t.et1ng111ahed by ite more 

triangular ehape and aborter cont. 
Deaorj.Rt1Qn. Shape 1a radially aywtricalJ outline t~t-

an;iular with roun&i:td Al)lceaJ outllne 1nt.e~r-.iptod by short,. 



nom¼i. l r.e .:.:3 . 

pl4ee ,;nls :t;)tl«! !.."Den :.Il -h1.i;7;igtr,.,~wt/i• :·c !.~ WI~$ Sini~ 

to .¼:• $p· . A b,:, 0tlh!lli3i {l:J5') ) S,1(! thoeo ttm o.pecl-

RflC£J..:2&J..~- 3vo.-e radLall:, c~tr104llJ Ghac~ t-rt.an-

aular 1n tranev>i~ v1e~ t11tt~ rou..-,~cd ~i'1~e1J, Ol1tl!ne inteit-

rupted by ~::m1,; coni ~9.t..rll\Jl,J· l<.."i¢£t~d Cln 8PON ooatJ tr1le'te 

d1.at1nct. ext~oo:ng a~..>~L t.bre., - ro1.i.ltth:i ~1ntan~e to mrs:tn 

of a.>or~. l!.J>$ are preoent And nli{tl':.tly ro.1sed; norr..al dJ.a .. 

l l lltf"~;'k:l. Thu om, apen!..rJl&n f oun<l 1s identical to Offnu• 
l!,,t1®~1:ttt~ Matcsus ttet,erlbc~ b:, Jon~& ( ~bl!nhe~ thl'!81a~ 

1957) ~\:.t .:,_) $0.'?:C~~~ ~~ll!?r. .r~f';'3 !¥.$'tr1~ t~ the a l ze 



men 18 emaller but 1e moet l1Jeel7 a member ot the .ame 
apec1e• deecribe<l b~ Jono•• 

Genua APICULATISPOR.ta (Ibrablll), 1933 

Ap1oulat1--:fp9£tte• IBRAHIM, 1933. P• 23. 
J}p1gul§tl!J?0£1!fe (Ibl'&!Um) PO'l'Olll& & IQWlP., 1954. P• 

1301 H~. S'fUL.DI, 41 MALLOY• 1955, P• l3J .P('ll'OlllB & 

DBMP, 1955, P• 76-81. 
Ap,tcµl9:liap9,:\f (Ibrahla) POTOBD & 10\BM.P, 1956, P• ~. 

ta, 9pec1ee. 5?:1culAt+!R2£l• aculMtue IBtAHlM., 1933, 
P• 23, pl. 6. t1g. 57. 

DJ.JMmQe1a. Recogn.1.a•4 b7 lta ciroul&r wtlilM 1n t.rane--
verM planeJ tr.tlete attacbmen1' acarJ •x1M covered witb 
nW1111roua O-on1 very oloeel7 apaced. • 

~9Ufl'!Mt• 1 Ap}ioyJpt1&9ra 1a reN 1b the atudie4 

ooal•• totaling 1-•• tl'san 0.1 percent or t'be ooawoe1te apo~ 
popul~t!on. 

R•nu• aaa.1 Tmamul!D £hJ:2Ylb !e!!tt t!ml!D• 

AfICUtAT-I8PeRlS LAT10RABIJIR (too .. ), 1932 
Fl. 3, Pig. 12 

3Rot29~1'!! la,t1gun.1tg LooN, 1n PO?OIIIE• .tmWlDI, & 

LOOSE, 1932, P• 452., pl. 19., Jtig. 54. 
onmu1at1-12or1t•• 1at.\lr!P1f!t LOOSB, 193', P• 141. 
Punotat1•!P0£1t•! Utigrantttr (Looae) KOSA.llCI, 1950 .. 

P• 95, pl. 1, r1g. 5. 
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?unntati~s2or;ta~ ,pgtY,lO~~n KO~. lJ~), P• lS, pl . 
a, r1g .. 1. 

abmtt hal!' tha d1fitane• t o t."'~ ~rs!n or the ,;p(J1-et b~t..~#$n 

•o and 50 coni pre!!!:"o.t t:-t eq•..:~t~r:r.1 v:!.~-,, • 

46 

.?.e.ua-rka . C~nl e~~x,~.n~.:1 !n t~~BG up01Jtmena .1p;iHr to be 

Sllg..~tly ~tde p~~ort1onally tb.U\ thll~ gtwn by 



APICWATI8P<>R ID DP• A 

Pl., 3. Jl,g. 11 

Difsn9•!•• D1atl.1'gu1ehed b1 ita aubtr1anau1ar oblate 
ahape; ornament&t1on. 

4'/ 

De1or\pi129. SMpe ra.41&117 e:,tar1Btr1calJ aubtrtangular 
obl&tei <Ntline 1nt.nu»t•d b7 broad-b&Md blunt proJectlonaJ 
ornamntat1on oonal.ate ot broa4, abort, blunt pro~ct1ona 
artaing troca a levtsaw spore oo&t, two or tbNe of ~heaa 
proJect1Qne appear to be 1nterconnaot•d1 trilet• atiacrment 
acar d1a.1not and "7• meaauN trom 9 toll Jliorona in lengtbJ 
11,pa 4.attnot and elentedJ ooamU.••ure taint~ diaoern.U)l•J 

equa~or1al thlakenina 11Hau.rea about 2.5 atoroaa 1n wldth 

and 18 w1deat at aplcee1 al.Ze 44 b7 e1orona. 

Rfll:U2•• Tb1a sp4to.S.-n. the onq Ol'l4t tound, a. tenta-

tiwly plaoed 1n Aploul&;U.tPSU::11 beoau.M ot ttwe oloaelr 
apaeed 't>.lun~ proJect.1~. It""· NCOVeN4 troca the lliddle 
third or the Dev1•r eoal at 100&1.ity a (Allen Count7. Jtanau). 

Anap1oula£1tp9t1tfl Po:roJUS & IDWIP• 1954, P• 1301 
HOPJNBIS1'ZB, M'APLDI• 6 MALLOY, 1955, P• 131 POTOJfII • ~.BHP, 

1955, p. 8-1. 

!YR! ftt911f• Atjep1pylat1tpOzt1\U !tlH\bumtn!+I 
IOTOIIB 42 IBEMP. 19~, P• 133, pl. 20, t1.g. 91• 

Dlg&nofiJ• Recognized b:, lta circular to oonvexl11ub-
t-rtansuJ,ar o~tli.MJ smooth proxu.l aurtaoeJ diatal eurtace 

oo.ered wltb conea oia ap1nea. 



2tg·mtDSlf• ifh1a SQnU# tobla ?.\ P9rottnt ct the cc:a-

poalt-rt lfi)ore pop-ila.t1on of tho aev1a:r coal 1ft eouthea8tern 

Kanaae and ao~t~a-tewi 1t1aaour1. bel...~ =ot. c=--n at 

local.it:, 3. It 1a preacmt at. tho Wheoler lo~ittea 'but 

waa not en.~red tnto the eount. 
Ft-ns,. UpPJ1&9lt 11tt1ePhfll1Lf<l !. t!»'::',>Ush Bt!J£2MlAAn ~. 

AJfAPIOVLlTISJ'ORff.U SPDIOSVS (Kosanke), 1950 

Pl. 3, Ftg,. 8 

Oryulgti•RPJ:llal tpiQO!H§ ~OSMld.-- 195~, I>• 22, pl. 

3., tig. 1. 

AMR!9»lat+IR9£1tta &J.M&• (?..osanke) Y~OII! & IJWIP, 
1955. P• Sa, pl. l~. r1ga. 253-255. 

Du.sr.ge11. neceou~ed bJ 1t-e spoN coat-Hing 8Pin1' 

on p~ and diatal e,u .. racea except arounc1.· tnl.et• aoar. 

Dian::s1ona. P.anges from 26 to 38 niorono 1n di&11e'ter. 

Mgtertfl. OT•?- epocs..na ..,.,.. exa1A1Md. 

Oc91.U'flm0!• F~W\d 1n. both ooala. 

flad:lliti:9k3:• SCHOl'P, W:tta.OM, & llUtl'A.LL, 19", P• 55J 
VltSOI iii ltOSAHIE, 19", P• 3311 K03AXU, 195,,, P• -'5-461 
POTOllIB 4i KMMP, 1~., P• l29J HOJ7MKISTBn, STA11LIN# & MALLOY, 
1955, P• l8J POTOBm & ltR&'IP, 1955, P• 85-661 J!HARDWAJ, 1957, 
P• aa, 11.\. 

TJR§ tpe01§G• 85\1,gtrickia groY9nal! 3chopt• 1n SCHOP7, 

Vn.BON, & UHTALL, 194.\- P• 55-56, text-t13. 3. 



.PJ&"ar.!:..1-~· P.e-eo~tt:cc. ~:r tt!" :t.-:~\S t~!,~<5-te r~}"S; 

rQWtdly tr1:f-:.0~~.,1a-r ~:;tl·1~ 1.n tt"~ .. rntv~~-? -p1t1,i~; n~mr~.i.S. 

21~r';!!.~on!'.· nn~t?n frn.il :)~ t~ 6i· l.'llor<ina tn tlla•ter. 

Spl.Me tn 1~ :f'r.oa 1 .. 1 to 9. S ?!lt~rr.,nis. 

!'e.!!.r.111.:, OV~i- t'en ~,eo1Mna Wv?N eyxnn!..'l~-d. 

Ooe;ur!!!!\:!~- Founil 1nf'~1.1ut!'nt.1 ~• 1~ t~9 t-1t\,d!~d eosls 



na,1.etrl~K:l,q. :r1"1fi2f-ill ?Ol'O~ .,. ;~nt?~ 195: . ., ~- 81··~ .t pl. 

15 .. .r1~s . ~(.li--2f.5. 

D1co.~qiv$.!.11, r-ieeoenl.:s ed by .1 te t~11ete $r'-.l9r!d!:'.a tw'f.'-

thlrtl!S d\ stano-e to marztn or 3~_; a5> tnea E>Xt~ndin& out ... 

ward to .14 microns; laeeruted sptn~a. 

D1mt!l:,i9n1, P...anzeB tr~ 6n 1;o 9'1 nlor<m.a !.n d~tor. 

~b!t.li,r4,l • Two ep•1c1ttane ·weN ea.:;uned. 

Ooou;,;,,n9!. Poun<l !n the 1\ev1ar an.d Wheeler ooale. 
Jjemnr§g,. The two 9PQC!.llima that were tound w.re bedl7 

• 
folded and 1dentU'1cat1.on oould only be made throut3l'l e;f8..-ul.na• 

t1on of the ap~a. 

lu\ISTR:tCXL\ 301.AnlA v11aon & Hoftrcol•te.r. 1956 

Pl. 4, f1g. 11 

'!\a !a~~-t e1~4. e~ll+.i-:19. llI:.Srm JtO~~~ , 1956, p.. 22. 

pl. l, t1g$. 13-19. 
!21!,Z:nM!!~• r-t.aco8)\Ue4 by- 1tu a.troular outl1nni 1o-n..1 

$1l!i;l,t tr1le-t~ rttJ:J; :r-1:,;pl~ !Jl~~ $pt.MS• 

f)tmen~iotul, r,i4~ .. rrcca 51 t,:; fi3 . 3 aitorona 1n <11a-

meter1 l"':J.;T!l 19 t~ 21 m!.el"'<'.n2' 1.ong; a,p1ne.c 7 to 12 miercnn 

long. 



Ocoµrrenoe. Pound 1n middle thlrd ot coal at loca111::1 

3 ( •:rawtord Count1 • .Kansae). 

~emarks. l4oat o~ the aplnes on the atudled epectmen 

ttt wlth1n the alze range g1ven b~ Wilson and Hothle1ater 

(19~t ) bu~ a rew fell short or the lower l1mlt 1.0. 7 llllO-

1-tAlSTRICKI.A PROTENSA ? Kosanke, 19:)•J 

Pl. 4, Fig. 1-:> 

Na1ptr1ckia prot4naa XOSAJUCS , 1950, p. 46, pl. 11, 

ti.gs. 1-3. 
Dlap;no•!•• Recognized by tt• b1turoating eptneeJ spines 

that aN narroweet at their base and broaden outwardJ apl.nea 
that a.-e terminated by a laoerated aurtace1 etem8 ot .-pines 

that are ttnely partateJ club •haped sp1nee. 
I>tmenetona. Ranges trom 54.5 to 63. 8 microns 1n cUa-

meterJ ap1nea 1"81\68 trom 12.5 to 17.9 m1orona ln length. 

Mat.£1111 . Hour epecimene wre eX&Dtined. 
Occurrenc,. Present 1n tho Bevier and Wheeler coala. 
Remarka. SpeoUJena d1acuosed here are tentatlvely 

placed 1n Ii• protenea ••they.tell short or the given aue 

range i.e. "47.5 mlcrona. oxelualve or ep1nee. Their cleacr1p-

t1on otMrwise tlta the deeor1pt1on u1ven by Koeanke (1~51)). 

M.ISTR ICKIA CROCEA Koaa.~e • 1950 

i>l . 4, f1g. 9 



~a1ttr1ekl4 crocea XOSAJID, 1950, P• 47, pl. 11, t1g. 6. 
DJasnoais. r.ecoentzea t>y 1t& spines oemg r1.bbon-11Jte 

1n appeannee. 
Dt9ns1ona. Ranoa• rrom 63 to 77 Miol'One 1n diameter. 
!~te;r:ta,i. .Pou:k' ap•elJ.Nna wer.a e.xam.:..ned. 

Oqow:nno•. Vo\.lnd in tbe Wbeelex- coal. 

&Irle& M'L"llGRJIATI Foton1e & ~mp, l9S4 

Genu• ,OVEOIATISPOOITIG Bhardwa.J, 1955 

l9YJOla~1!J?9t1t•• BHARDWAJ. 1955, P• 125-1261 1957, P• 
119-121). 

1lP! •R!e,1ea. l'ov19lattepor1t11 (eeeatratua 
I>t.as9oe1a. Recognised b7 tt• o1rcular outlJ.M; outline 

that may be interrupted by low, NIOOth aur1J preeence ot • 
toveol1J und1acern1ble tr:llete acar but th1okenlnS• or ltJ 
t.htck exine. 

Occu;:r.,mce. ~l;e, two epeo1ea ot :rgveolat.1,spo:r1t11 were 

recove~a from the BovJ.er CQ3.l in north-central M1.aaoUS"1. 
P-anp. We3tpb4llan ,!?_ thrgµ&b Lpwor Stegnant:99 • 

.POVEOLATISPORl"TSS .F!MESTHATUS (Kooanke & Brokaw), 1950 

Pl. 4, P1g. 8 

Py.net.at1-!J)Or1tti tmeetra~gs .itoaanke :lro.KAw, 1n KOSAMKE• 

1950, P• 15, pl, 21 tJ.g. 10. 
Mtcropt1ChAl&t1~por1tee {e:v:1•~ratH! BtJ't'fflnWOR'ffi & Wll,1,14~• 

l ·:J54J" P• 755. 



Fov•2~at1gq_r1,tea temstratua (ltoaanke & Brokaw) BHARDWAJ. 

1955, p. 125-127, pl. 1, r1g. 4. 

Di!SQ0!1!.• fiecognl.zed by 1ta toveol1 measuring 2 to 3 

microns tn dtameterj mur1 1.5 mlcrcn.$ h1Sh w1th rounded ap1oesJ 

cireular outline. 

~.ns1c9~. zi:angea from 68 to 9<> m1crone 1n d.1.ameter. 

Mater\al. Three specimens were examined .. 

9gourr,nce. Th!a epeoiea waa round anly' at locality l :) 

(Boone Count.v~ M1saour1). 
Remat.19!,. TM roveoll are alifihtl1 smaller than the sue 

deacr1bed by BhardwaJ (1955). 

BOWOL.\TISPOOlTES POVBATUS (KoMnke), l9!)e~ 

Pl. 4, 110 . 7 

fygctati-apcrttea fovutua KOSARK.E, 1950. p. 17, pl. 1, 
1'1g. 6 . 

M1c~,-et1culat1Sp01"1t•a f<>-f•aty• (Kosanke) POTOM.13 & 

Kro:."MP, 1955, P• 98. 
Jl'cveolat~pontes toveatu• {Kcaanke} 8liAf<DW.\ J, 1955. P• 

Diapoa1a,. Recognized b7 its common o?>llquely corapresled 

ot roular outli.neJ spore surrounded by a r1dpJ tolde usually 
preMnt. 

n1e,nstm!• Ranaea 1n diameter rrom 67 to 84 morons. 
Ma~rl.al. Two apeclmena were examined. 
Oocun,,nce. Two epeolmena were found on1y at local1t,1 lJ 

(Boom Count:;, Mlosour1). 



Veft 1.sporg. .-I Ll.30~ & HOPF;>G ISTEN- l ~S6 • I> • 27 J Blii\RDW.U • 

19;1, p. 11s-11e. 

T;t241\!. tpegi.efJ. Ve3~:top-0ra. PNf'unda w!LSo!t & k01'.FM2IS'rlffi. 

1956, P• 28a t~xt-ft.g. 1. pl. 2, t'1ga. 16-19. 

X'.H.:!Nl:f?fia. ~eoognliaed by o1roula.r outl tn~ J epore conat•t-

1ng ot bladder Q.nd .i.nn.r b~J inner body o1rc!.llar a.nd thin• 

walled; bla4der ornament.ed with th1n murti tn.fl-cgrsnulose to 
leY.lg&~• ~ineJ ttti.lete soar. 

O<k1!JE:l':!~• Veftl3,9qn\ totals o.18 percent o~ thlt eom-
poet.te llpON p-opulat1on 1r, the &tv!er eoal o!' ~outhca.atem lan ... 

aaa and aoutbwste-m JUsaourt. It coapo-us sp;>roxiz:iatel1 0.1 

~oent ot the .spore popula<t1on ln the Wheeler c~al. 

!l.~• ~1naa1.an. ( ?enn!f;tl Tan ta!},). • 

V&STIS'®A PRO,Vm:>A Wilson & Hoft'mei~ter, 1956 

.Pl .. 5.t P13. 14 

Y•,t,i!29F! PFPMAA VIZ.SOX :n HOFnEISTE..~. 1956, ~- as. pl. 
2, f"1,iS• 16-19. 

Dtas;no&l•• Recogn1$ftd by 1te rettculat1one on the 'bladder 

bttln" ettuU!.~lar to linear .. 

eU:ffln!+Ofi!• nan.gos frOil 64 to 96 tal.erona ,.n 4,t~ter; 

oentral ~pore b?d;f from 32 to 35 microns; t~ilete ray3 measure 
trom 1.a to 2(} m~rona 1n length; wall~ meaoure f'rO!n 1.5 to 2 
mt.:,ron8 t~Iolc. 



Oaoutn;~fl. Found 1n the 'Bev.ier anct Whfflttr oQllla. 

Remar!g. In acme speciraens., the trilete r&l1'8 are indis-

tinct and oould onl7 o~Mrved by careful rocusJ..ng. 

T'.:..Stt'ISPORA C~ATA 1 (&llae), 1952 

Pl. 5, i'1¼S• 13 

BnOoepott!t!a coatat~n BAX..., 19521 p. 173., pl. 1. r1g. t~ 
DAI.Im & Bt'T'mRWOF.TH, 1952., p. 873J OO'lllFEEWORTlt JI Ml.LLOT, 1954-

1155., P• SC.\. 
V~ati§AAM coetat4 (Belme) BHARDWAJ, 1957, p. 118-119, pl. 

24., r1gs. ,3642. 

Dl!iI}o91a. r,ecognuod by 1 ta uneven equatorial outl1n• 
dt,,"8 to the preMnce or mur1J tauri run obliquely on the spore 

eurtace tonling a coa.ree natvork'J ••baa 6 to l O m1cron.a,wJ.de. 
D1lP!!D!1RP:f• Ranpa trom 6o to lo4 mcrone 1n diaaterJ 

mur1 2 a1ororu1 h1gb and 2 to 3 m1oronri wide. 

Oecurrem•• One ap.ftoimen waa round at locality 7. 
Rer».rks. The one apeo1men that waa tound 1a rather poorly' 

preserved out 8how11 the meab network and auri diatlnotly. Jfo 
tr11ete acar waa d1aoern1ble but llhardwaJ (1957) deacrlbea it 
aa betng faintly obaervable 1n tMa apeciea. 

:Vi Yta10.-, ZONA.ms (.Bennie & Kidaton), 1.s:Jo 

Subd1V181on A~ITOTRIIBT&S Potonle. KNDtP1 1954 
Sor1eo AURICULATI (3chopt)1 1938 

Genus TRIQUITRITitS (Wilaon & Coe), l~O 
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p. 36-~7; SRABDWAJ, 19571 p. 122. 
'1°lQ1! spec '~es. Tr1q __ r.11 trl t~.s areulatu;s W JLSO}; S. (',;EJ 1-)4') 1 

P• 183# pl. 1. f :u. 8. 

;Q'.laanos~s. Heo~gn1zad by lts subtrtane1.1le.r Ci-.tl 1ne in 

at each of the three a,1cesJ aurl culae tntckened and ~~rker 

than remal.ndei•· or ! pore coal. 

Oocurrenoe. ~rtqu1trites vartea slightly ~n nOtM local1-

tl•a but ls always pNSftot. It total~ 3.33 percent of the 

oompoa1te aportt populatlon 1n the Dov.er coal. 
r ange. Upper Toqrnaatan: throusJ'! Lower ?eril\tan. 

~~!R:l:CSl!• neiccg:nized by 1ta triangular•ot>lat.- or:.tltne; 

lev.tgate -ornaM-ntat!.01,; t~il&te extendi~ .)].moat to the =e.r-

gtn or the aporeJ rvlat.ive lar~• al.Ze. 

!?!~.....aeton$.• P.angea frcm 3:J to ~U? microns 1n dt.ai.aeter. 

~•~r;!l• over 40 ap@ci.m9ruJ were examln&d. 

Oo,eur-3-enotil. i;; 4'1pears to be the 1ttost abundant epeotea ot 

T£1Su!trtt~~ roun'1 tn the a'tud1ed coals. 



!·•mart<a. Th1s apec1e::: •t.ia read!.17 1dent11'led by 1ta aize 

and S;~e. 

T;, t"1Jl1'~l~ S?WOSUS i't:o~., 1943 
:Pl. 4• 1'1g. 6 

Qi~n~uoris. !1.eaa~rea 4:;. '"'-O ;,:, ~iorons in =axu.um 

d te 1:~ • 

Z~t~i•Ul . P.1.vtt speaiu.!na w~re e~::.i1t.u!. 

Qcc~.re~e. F-ound in the Uevlar ar.d iifneeler coals. 

i~e~rlit~. It vaa dit"'!'1ct .. 1t Q'! tili.GS tc, d1st1~">Ul&Sh this 

species trOlU !· addltiif• Rooanko (1943~ aeeer1bed !• spinosua 

,::.,5 eonta1n1ng &p!.nes t.t-.at pretr-..;de Cr-m a leV•~~ a.1)-0re•ooat .. 

rU.s tllugt,,.at1ffm or tho gp'1.'otez ~-Oi."l~-1.nli Just a few spines. 

Wilaon !liof.t'w,ls~r (19:.6) ~.sorlbed !• additue as oo.nta.!.nJ..ng 

t~b~l&r er l~bue proJection~ th.~~ ~xtQ::.i.! i"'l'~ A l6~~te spore 

coat. The wrlter plaood thlDh s:p~c1mena 1n w.h.lCh a t"e• dla-

t1nct dletlJtguJ.aha.ble al.ender spines we1,,e fo~a~ .L'l !• §1.nouu.s. 

·:r;;.I~~rt~IT~ l m>!?US ii1lmon J: Hc.ttme1ata1•• lg:..)6 

.? l. 4. Fig. .\ 

~J:.!.£lu,;.trlt$:J addJ..tu8 1''U,sc:n HOFFJifilUJ'ren . l:Y..,6, p . a4. 

pl. 3# f i.ga . 6-1. 
Pia,-;;nosls . l',~oognlud t-y .!.ts t>Jbula.r or lobed proJeotiong 

usuall.Y oetn.g pregar.t; p&rt.1al a-e~{.)ndacy w-:all lca~t-e-ra :re,.ru.~·trt11 

preser.t oo diBtal ourtaee; relative :amall sue. 



~~e(v_u ... rn1:w"fl" . Yo':.md !.n th~ Be•.1~er anc ~-heeie:: eo~la. 

:'e.~rJr&• $9eet~~lAl ve.ro pla-cod t.n :~:.h.la s;,.~cie~ w:~n the 

t~\i'Y1t?,1tes s!!lto1~!~ ~l.LSOM & CO".&j 134~, p. 135. t-4S. 9. 
G£!n\j-l,!t1-!R9l'it.s 4•lt1tpl:@1.a SCRO?f, w:u.so11. & mur!ALL. 

1944. p. 32. ' 

'tt1(1tlltr1te§ deltitm,p11 (Vllecn it Coe} tr..;rftlffIS & DID>tP, 

1956. p. 67. 

l>l,JYn9•1•,• n~cogniz.ed b7 tts d1at.1Mt11 concave lntftr-

a~ aree.af levlp.te ornamentation; vel&tlvely sMll aue. 
Ma;rus12fU!• Measures troa 26 to 30 m.tcrorw 1u <11.a..._ttn,. 

~ .~ !~J.• J\.bQut: 5 upecaene were examlne4. 

Ccaun-enoe . J',t,'"Urul ln the a«vler and Wh•eler ooala. 

Reeiat~..J. Speotmens tentatively pl&oed in th.ls 9j)ee1ea 

eontaln ,'l thin equat-Or:tal t-hlcken.t~ at ea.ch apex.. w11aon 

And Coe (l·m) d tnt.1ng"toll4Md tbJ,e a;,eclet 1« !}:sU.l,aJ,;~§1 

by not:1.J!g that then ls r..o 44uatorial flemge uh4reaa !• 
u:eu~atW1 has an equat~rtal r1~. MowtJvor,, the equatorial 
t'lange of !_ .. nt,g\.\l&tua eompletel3 au:rroi.mds the a;>o1'9 bod¥• 
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u-tMr ttv.11.i th.1• tNq>l<ct-fA, the •p~-:!:.!:.fflz dl5C '.~a,.~-d han .:l~ t~ 

8$• 11.:1 th~ sp'J-e1."e de-r-c!"U,,,_, e~ tll•J~tr:'!ted '"tt.1 W'!.l~tm ~ild 

n_1-,.~.!):_nt o1J.!_. fia.r~ es !,.,_ (Jiattet~~ 2~ t o 3·:, n&lcrOftaJ 

wtdth or th.t.cxe,'l ~8 t"rom .3 t~ 6 m.t~~on~, w~.dt :. :'r •:r~ ! ) to l 5 

.kr:t.aa Cl~OQ.L!r'\T.! 2oto.nle i» Xlaus, 1954 

titmu-A Cll1i!~Zf\!f>,A!i!'i'ES ~ ! 130:, ;:; Goo,. 1?1,'J 

f ! ~t,rJ,retdites Wt i.3vlf ii) COE, J. ~ :.'1:, ~ - 1B3 : sca:;,~t:', lL-
!l!!•">l" ~ '-i' l. !'"7' - ~.. /.'!. !I U' ·••.- t" -a: ' a'.i\4· • ..,....;t'~ 1 "" »~. t!,, ·~~9 ~• • ._.. co~,. ru.w•, .J..., - ~ $ ;; • -r.:,; w.J. uoV n ,:.i; nw-'~~.:.;) , • ~ .,,. , ., • .,_. -

1l~ . . fflc1•.!.• ,-; i..rza_~~i-~~!t&. ~H~>.lt~ t:1!tSOi1 b C(JR, 

'194(), 1,. l ~lJ~ p l .. 1~ tl.i;. J. 



attacbalent a•r-J trtlete .xtendlng to peri,phecy ot tlangeJ 

partly grooved or st.rtate t lanw,i el~e ~at.er than 6~ ralo-

rons. 

tiO 

~ggra,pce. This gent:~ l.3 re.~ l.n the Bev !er and Whee le:r 

eoe.la, conatl.t1.1t1ng about 0 .1 percent or the ccmpoa1t& apOTe 

popula't 1on. 

·r..ane • U,pp•r P,evm t an ~h3::9y3h the Perm!a.,&. 

CiRRA'fRI!(AJ)IT'ES Ct1ASSUS Villon Ji-Ofhleister,. lj56 

Pl . 5. !Hg. 12 

c.a.mtt.Ll!4t,;e.! ~u~a.:J•U! WI.L30M & HOW.MZ.lS:CW:.., 1)~6. ~ -

14# pl. 2. ttg. 6. 
1'.1Apo9 !!• .Diat.1.ngt,t.l.shed. by ita relat1vely wide ridge• 

~ill$ the t-r.tlete raya1 obl•te to .au't.rtx-un;ular out•l1ma. 

P.i:Ba!lf!.2!!!• &:x111Wll cU.a.t:e.P mttaaut1'e3 9~ ta'lCr<maJ apon 

body measw-ea about S6 mtonn• u. diameter J max1.alwo width ot 

flan&e •a:suffe 7.7 mcl"ons. 
'1auztal • Onl1 Onit well prtu10:rved apecl.mn ••a e:&a&ined, 

11hloh waa t"ouna at locali~Y 3 (Cravtol'd Count7:1 !;.aneaa),. 
29!:Uffl:9£0,. w 1 liJOn and Horr. J.&tcn, ( 1956,, and S<zhml«g 

(1959) Mve report&4 t1ndtns ~h1s epeclea 1n the C-roweburg 

coal • .ts thl.a apec!man waa tound 1n the a.vte-r coal; the 

range of£_. ¢!'!\S!U~ ts ut.el!lded t~- ~he Crcveburg c~l to 

the Bevier ooal. 



C1,rt•j\tl tr:adlt•= fl!Hll.llora1, WILBON & Xv$..ii_.~, 1 •) £;.,l, 

;, ... l:3'>, .fig. ~-

DtY90•1s. Reeo;,nizad by it~ rr...1goae ornaaer.tatton; thick 

wav:r flzin.z,!r. 

D-1~n.:,!.g,-,~.. B~;gs trom 75 to :-;o ;:ilerona 1n cli,9.uletei'"_; 

f J.an...,~ f?'OO 1~ to 15 microns th.!.ck; ~s)ore b041" 42 to 45 r.110 -

rcna in diam&te-r. 

Mat.,!f1..al. Two epec ti:z:ena were emined. 

<Jg<H.u""?'ana,o. Found on1,J at looallty lJ (n,:,o.~fl) Cot.tnty, 

Missouri) . 

CL~A'l'HritlJ>rNS AIUroLATIJS KGeank.G G arolitaw, lJ,,) 

Pl. 5., P1e;. 11 

Ci1:Tatt\!!d1ta, am,~l•tua lteisaruua & Srok.'\V., in KOSAMCE, 

l~.3-'• p. JS, pl. 7 t~. 4. 
ttta..;mogi•· Dt•t~iahtt:l by lts 31larply punct&t• e.:tlnQ~ 

mlnutely ?t1d!.all7 at1ttate tlane,,, thln flange. 

DiiMr.aton2. d~ter up to 102 reioron.sJ cent~l 

&po~ body oz holot1P3 aesau.re~ 67.~ mic~~ 1n 41 .. tiar. 

ifa.t~t1!t~. Th~ 8;>$CL1M!-n.tt Mre exai.lned. 

?.9smtnn.<?~• P.ewtd .1n the hvtel" and Wheeler eoal. Xo$Mke 

(1950) reported tb la 9P$Cles h-c.m the No. 5 and Uc. 6 ctoal 

b~ds or the ¥..o.te-ana~ Oroup J.n ..tllinole. 

!l!8~1!• Tb& ex1ne or thl.6 gpe-c,tes n• obaerted to be 

e-barply punctat. 1n p.srt only. Po.rtlona or the extne wore 
toimd to t>e .lev.!.3)\te. 



gaanollt•.. Jtecogn1z•d by 1te d1at,1nct tr-t~ular <n.1t-

l lr.e i n t:rant1ve~ae pl~. 

Pt!SCP,\J?t,l..on. Shape r-odl&.tlJ syr..metr!.cal; outl.1n~ tr t '-1.r.i,g-
·~ ul:ar ln tran~verae plani&J apioea slightly i-ounded; con~ains 

t'l!Olat i veq th.:..ck o.quatort al flange, tr!.let.e 6" d1st.1nct 

and extend to the ;:&riphery or th& tla-ngo1 tlanae rad1nl ly 

s t?"iate t.o serrate tn part, ~e.tns eQOO-th othentae; eo.tmri.as.are 

present and My te d tetinct or 1ndUttnet; llpa sllghtl:, 
el:eva tt) J oer4trc"!l e~ er& tod,r p,0td6'rcH1 b~ d 1at !.net r 1.~--e ~aaUl"-

tng About 5 to 7 :a1crons 1Jl wi dth; .o~t&t t on varle-o t-r-0t.1 

levt gate to ~anc,tat-GJ a~ate thlckeni~o at J\lnct.1.Cn ot 

trllete rare •;; 0cr '(f,/A"J no~ be present. • 
»i~tJ.ion2t. ~1:aum length ot opec,tes 12- 82 microns, 

maxJ..11'..t& wlut.h 1a 74 tI1¢1-ana1 maxt ~ ltMl&th or spcrtt tody 1~ 

67 t&+lcrona tmd muxtr.mm wtdth i.t, 61 m.iercna. 

0¢<>-~UD<l$. 

sour1). 

Four t?9C1M-ns wen eamined. 

10\lnd only at locallt7 9 (Henry Co-~ty. Mis-

~~rki'h £_. 10.h,mt~ 1:, the apee1eu a& £. ap. A 

d1£ra4%"1b-ed 'by ~Chmtes ( 1959). 

£• gem}es\ !.S Ol.st l n.gu1$hCd r:-oe the type species ot 
C~;:retrt vatH.tie~ twtoause the r1ange 1s cerrated, .at ieaet 1n 

part, lmd the ¢u;line ls d.t.st.inotly more trtan~lal". rt ts 

d!atins.u.tahed. fltoo ~. P,DQ'Hl&~WJ beoati.M i t$ orno.mentatlon. Le 



,t;te~tll?.2!'.E:. SCHO?P • W t!.80~., « 1£N1'1H.J... 1944 • p . 54; KO;.lAJ¾lt~ , 

l J5::i ., p. !!4; P01\)l't-ra K?..&~J'., l •J54 , p . 1 5{5; !!OP?ml! STSit, $?AP ... 

lJ!N1 & ft~:.t.mr,. l ·J5:, , p. 19; POTO.JUE & K.~£M.?., 1;156 , P • 90 .. 99; 

BaA~"!YilAJ, 1157, P~ 127. 
• Tnl) • sp~c ~,s. kzo~!f,£9ra Ml.OJYP!Q l,ll&.ta ( 'W lloon & Coe),. 

lJ-41. p. 181!, pl . l, ti~. 6. 
Dtarinc.a!s. t~cn>ogn1a-ed by ita round to subtrlar.gu.lar o\it~ 

l tr~; prezenco gf equator1.al rtdge J t.rilete a.tt&chm1:nit S041"> 

l&vJ.~~ to raa;ose Q~.ntat1on; t.Slz• ra~?tt trora l o t<> 60 r:a10-

c~.eul"ntnce. .ffl~s?!Pq~ 1s the most a~t g.enuo 1.'"l th• 

Devier coal. It coMtttutes Jt4 .. ) pe-reent. or the eompooite 
ais,o~ population, reacb:t.ng a h14h or ~.4 percent at lcoal1t;r 

l (Ander.sen County i Kansas) and a low of 34. a ;,e'!"C•nt a.t local ... 

tty 5 ( CNwfo.t-d CO'.!Dt~. lanY.fl) . It rep~Mnt·• 18 • 5 ~er4ent 

o.r the epore popula·tton 1n the \ineel~r coal. 

f<~n.e;.~. Y'.PRer ~.Y.OD..\.!n smtoµ.,1b L'e8!?10 ine8ian. 

LYCOSP61'U.. f"(JJ:fCTATA JC.oo&niiO • 195-0 

Pl .. 5. Fig. l 

,L:c,e-ospgS}: pllllO_ll,ta K03UU, 195<>, p,. 45,. pl. lJ• £lg .. 3; 

POTOitll & i.R3!-'.?, l95o _. J. lJ3• pl . l 7 • .f' l5a. 34 7 .. 350. 

£1;ttt1t.t~a<.U.te! 2u.netat·us {Xooanke) ffO.lFMBl!:i"'TBR. S'1.'APLlti, 

W..ttoY, l9SS, p. 382. 
Dta.ano.~~. cna~a~teriaea 07 its ptA.notate ~x1ue; cuotria.n-

u,~lar outline 1n traneverae plane; 3tze ran..~• from 30 to 42 
ttt.1crons; eq-uatortal rtdge fro.a 2 to 3 mtcrons wt~o. 



D~p;ens,.toni. Sa.M as tn R,1am2!1e,. 
,-.,at~rte:!_., ~v~r 2)0-D spee.tmens warq) ejtaatin.e<J .. 

Qg,<n,µ•nna0.. ;'ound to be ~l:>~.n.t 1n all t.he stu{!.!.ed ~oal:s. 

W~W~~. The a1&1larlty er ~~-ectruenu of th1a :l!Jlf!C tea 
w;.th specle,e of Ci~;at:rtrad,l,t•• 1.G remarkable. AatMal!:,, thtJ 

ool7 c:- t t;..&rl.{;n ~µa~at i.n:'~ t.~e t'ltc- uo~pn 1~ size (Bhar(h..taJ, 

1957a, p. l ~l-l-12) . .1o~s1l 'Jpor-!o of this shiape and otrueture 

1933 than 6<i !l'11Cl"'On.fJ ftff pl&·Ced !.n :f;zS!;tifiltO,n,# ·And fO.S-811 

t.p.oree or thln s.h&pe and atrueture greater than 6-'J r..d.er<,nil 

~re placoo in c u:ratrir~dl,.t.e!i. 

LYCos;;o;.;.A PIJ'.VA r..of.rf.Ulkb , 195,) 

~l. 5, Figs. 2-3 

~,!,.Mt;~~~!• n~eo~Ued by its r olffl.dly tri~--ular outline; 
s 1 ~e ran.go of" ~5 to 32 mlci-t--nsJ mim.ltelJ ;>1-..inetate o-.rnar.,e-n:tatlon. 

Pt~~ lo.n,.. Same aa 1n e;taE~l-~. 
!I§ te~ ~l . A ~~..it 2 1.) Q)pe.c ltmn 3 wet'e e.xaualne<! • 

q~_e2Jtten~- Pound ln tl:le ~.rie~ end Wheeler eciale. 

R!lJ?!i--k:-s. Th!.a ~e lea 1.1' olooel:, related to !!• ~cill!.!3J!. 

Ko-&a.nke {1950) aepsreted the two speetes on the bas.ta ct the 

Ji-1~ Qf the spore and the width (Ff tta floquat.orla). rt•· Quennol 

(l95B) aepu,t"Qted the t•o G~cieo on t~n bast~ ~r atze alcrJa. 

lie a1111l.gn,,-d thOS'il' epe,t!..m$n.$ fit.tit"..-$ thtt dettcrlptton ct ehap~ 

an~ ~ntatlon. a~d ~as~rin1~ betlfflen ~? and 32 m.ttJNns to 

~. Rar:va, an~ tho~ spee~nft ftt.tin~l t~ Geacr!pt1cn of :f!Jha{.ite 



~ntatton; greatl y dev·eloped ltps. 

~ . nan~• from J-1 t..o 41 merons 1n dumeter. 

~!i:~il· At>o1Jt ; ,::i ~c~n• were oxn1n1n.d. 

~c:,t~O~• -Ocour• 1n both the 5ov1e~ and Wheeler coala. 
~!1!¥lrJSS.. Scme •~•ctm&s-.,a of trh.13 ftP&()iea ootild only be 

~ep~rated ~ro~ ~- 2ur,ictat!, on the baa1a or Ol~tatton. 

LYCOSPOOA 3:?. A 

.Pl. 5, J'1g. 4 

v.l.AAm?:§t;t. neecgntZffd by it:, b-'"Oadly puootate e-.x1no t 

len~ta of trilete ~oar. 
~lll,Si.tp,tiop. -Spore rodUJ.ly S)"%3metr1cal_; eubtrl21Jlb---UUr 

to a,..:.uc~late; outline inter-r~ted by broad P\~nctation,t1J 

o"Pt"tainentat1on ve~~· broadly punct&~~ to m1erontlo!.llate; 
tr1lete aet~nt a<tai- dbl't.1nc~ end -z-a:1s mes.s.vH over three .. 

tcurtha dlatance to margin ot aporo; l1pe well deve l oped and 

elev,ntad; e~l.8Sl.il"e not preaentJ .rays al1g,.htly l.rre~.,ilar; 

equator.1a1 ridge =eaoUN~ one and one-r.alt to two t.t:tcI"f'vna 



Wl~et; o.,iu.r~ ~~,·aiu:r'ttS 41 Jt.:cron.:.} f.r.1 i t: 3 r.;r-&at.~Et! diameter and 

34 mlcro~s ~n tm: noril!..f, l dta~ter. 
Remarks. Only one well preaerve4 epoc1men •~a ro:.md. lt, 

w.aa. round .at loc-al1.t-t 7 (Uenr y Cotmty # t~tssourl ) 

L~evte~~nPor ttoa .tSlAFIL~., 1) 33, i'.h 39-401 $...~OPP, 

lill.801', .:: BEN?ALL, 1'}1+4, p . . , 6--:, 11 KO$.tUiU, 19~0, ;, . 21-aa , 
?·C'r07i!E S. ~Stif?i 19::.Jf., p . 16 5 } SO~!Sl'SF., 31:A?Llfl, 

Jt.\.UOY, l 955 • t• . 2-:) . 

fb~~~oiit!4 ~rt.»ON C.OE, 1$140~ p, 1~~2. 

j.ia~V!.;~:2t:oapor!,,,tt"tS ?Oro.ft tR & Kl'fl!XP ,. l Y.J6 , p, 137; ~.A,t?iffifA.J • 

1957, p. l.'2-3; OUSN!"f"SL, 1)58 $ p. 71- TJ. 

!:.fll!,. ~fl'19J.!A• La9~13,atomp_r:,b~! !,11_1~a.t'1! lllRN!'D1, 1933, 

~· 39-4-0, pl. 2, fig . 16 . 

pt,n.z:io1t-V!• n~co.gn1..zed ~., lts bilateral s:tt.'laetr,; m()tilete 

atta~hment aearJ t!\Oatl:, le\'1tgate 0~1.amentat to!l trith r.w exce~-
t1ons. 

~e.,ttW?;'Q'~. $-ae-v1,st,O$,.P2tti.tep oonat1.t.ute3 8. 9 perce•nt 

~r th~ ~Of!ti>:oaite epOl"e pe~ulat ton 1n the &!tvter 4oal of south• 

ea$tom ltanaas and aou·thvestern M1aaour1. It 1s secondmoat 

n~~ndant tn the Wheeler coal. 

E,~f!&! - ~!11>:A:NJl ( ~~!'fl, ~M:h4ft) t hrO:YS\ f 4:lfOlj;.&q • 



bf 

.Dtagn911,.. Chanct9%'1Ud by its width beinS about three• 

fourths lta length; d1st1not levigat• ornamentation. 
Ptraenatona. Ranges from 45 to 65 morons in dlameter; 

thiotmeas ot apore coat front two to two and one-ha-lf' m.tcrona. 

Mat~rtal. Over :300 apectmrana were exam.tne4. 

Occµmn9e. Found 1n the Devier and Wheeler coals and 

appears to be the moet abundant apectea of .Laevlg.a-tosporttes 
preaent. 

Remarks. Kosanke (1950) aoparated ,&. 0v,:11a rrom other 
epeoiea ot Lfev1qtp.apor1tea mainly on t-hti baa1a ot ahape 
oortrtgurat1cn. Ouennel reatrlcted the a1ze or this ap•oiea 

to between 45 and 65 lllicroru,. .Both crlter1a were used .tn 
• 

tdent1t1cat1on. When apeoimena or thia genus were found to 
••sure cloee to the lower or upper eiu limits. the apec1ea 
could only be determined b~ ebapa. 

LAIV.tGAT0.1.PORITB.S ffll>IUS Kosanke, 1950 
Pl. 6, Pig. l 

La~vlpto§pr.ite~ !§!diua KOSANKB, 1950, P• 29, pl. l6j 
t1g. 2J OUS.lfllKL1 1958. P• 7B-791 pl . 5. figa. 15•16 . 

D.tam,oa\s. Charaeterl.z'ed by 1ta el%e range emaller t .han 

~· oval.lo. 
p1see,1.ona. Ra.ngee in a1ze ft'Om 36 to 43 m1ermaJ width 

reported by Kesanke (1950) aa v~J1ns .fro~ 25 to 29 !JllcronaJ 
thlo.lcnesa ot spore ooat between two and two and one-halt mioroaa. 



Of"M.;l1entct.1on. Thi e w~& tl i fflet.1lt W11t:n ~ i ~C1 nt}n8 ~e:i"i~ p -:Jorly 

PN3en,ed o~ eubJ8Ct~d to over~.ac<Ul"~tton. 

!1Jaseol;te9 ~es~oin~n&1! wlLSON oos, 194,0, p . 18~-183, 
pl . l, f l~. 4. 

Laev1~tAAI?ox-tteg <1esmo1neps.t1 (W.1.lson & Coe}, SCHO,P, 
WILSON, tr B!Uf'fALL, 19.-,4, 9. 37J (~ih,on 1: C .. e) tn mr~NNSL, 

!L\..~F!t\9.n!· ~~!\ng,as :rrom 6,, to 75 :iterons in le:r>..st,h; 39 
to 4~ mto~on3 tn wi dth. 



1.-ulVIJATOS~on:rr.!i~ t.UNl..r-4iJ3 {if llson ,)! Co-3), 1)40 

Pl. 6, Fi3. \ 

LaeV1$_toa,porltes m:tnitnUS (Wils.on & Coe) in SCHOPP, WILSON, 

t; BE?iTALL., lJ44, P• 37; GOENNEL, 19?8, p. 79., pl. 5, flg. 11. 

Dl~m:;tona. l,loasure between 2c and 35 m1orons ln its 

• 

-kf,vletoe2or1t;,nWl,~tatye KOSAfflCE, 1950, P• 30, pl. 5, 
fig • .), 

I?.taan9a!a• Recogn1Ze·d b;r ita dl.sti.notly puno~ate ex1..~e. 

B._tmegtH.on~. ~anges rroi:n 35 to 51 m1crons 1n 1ts longeat 

dlamete.ri ap-o.re coat one and one-quarter to two m.lcrone thick. 

M:iterial. About r:t.ve speel.raens were examl.ned. 

Ocourreno8._. Found 1n th& .Bevier and ifne@ler ooals. 

Oenua LATOSPORITE3 Potonte & Kremp, 1954 



~v . .t.,e!i3/o,-6J?.Of 'lte~ 1·obustuu KOSAlfYJJ: , 195{>- p . 3,,'.), pl . 

5, tlg. 9. 
£a toapor 1 te~ ;rov~$t~ ( 1\0&ar;..ka) ?O'l'O~.re & OE-;'1?, 1956., 

p. 140 .. 

~tasnoat~. Chru-antortzed by it$ broad bean-shaped out-
l tne ; dtattnct lev~sate ornrunentat1mi; l-u-se au.e; oor:.mon 
toldln~. 

l'J 



.!:!_t, q~£J:._~ te'!l .a)-;,?.~~ l'1 ( 3etlftme 1 } '?O"~"ONIE di KREMP • l J 56, 
V · lit<). 

-~~nc,!., !~ C",..lebosuB., 1a present at &ll the •t~<t1.ttd 

localttto-a and 1s trn, molft 9ha:~de.nt ap:eeJ.ea of' La~oae'l,E~t,1 

'll 

f:~~J"!J!.• Th~ ~r!.t(?r ruu: ar>le to ~lat!..r.•&l.!1,eh th18 spec1oa 

r~ l_ull.1?~~1sp2rit.,e.! .~qlt~~l:U!. onl~ after carerul roc~sl nc;. 

!J:YlC te.;t. t'! ... .!'..tl..2~.:..~ .um.Mu:J.it., 19 3~3, o .. 4 o; ih:r-:tot,i~ di 4 ~Jw.4P, 

1954, p ., 165J .ROPFMBTS'BR, !iTAP!.lM,, .~ M~\LZJ.)?" 1~5.:i, 9 • ~t>; 

P~ ...., t..! ', !1.• ~- t.~s: t,..~'P } .'.,,.-.:J'~ ,. lkl-lt.-::> \.11':V~..:..C. CJ :\..:~ .. , _,,,,.,,,_., r" " . -,....., ~ 

.t~S.,E.1~&£!9.!:!-.~~~.! (:ihr~~il.l:) .'SHA~ ;;,\,fAJ# 1957> P• 129~ 

1..-~!t l!i?.9::be.~. l1mS.ta-tw•1>rufi.t $3 minu!. :...n .liffiAlilM, l.133~ 



OegmctMf• Thla g,anua ls 1184.ondmOat abundant. 1n the 

&!>vier aoala that were otu.dled, ave-ragl.nt; lS.6 e1eroent ,-:>:t: 

tb41 composite spore population. 

~aom • We3;tp~.~ ! 12. Lo._.£ feJ!t!.f!n• 

PUlfCTA?OSPOTU,1.'ES MnruTUS .torah!.11, 1~33 

?l. 6 , Fl.g. 6 

!4ovJ1a.1to-5~ori to1.1 ~¥tuG ( Ibrahim) SCHOW., W . .tLSON, & 

.GEST.A.LL; 1944# P• J7. 
Pw.,ctt~~SJ?O'r1t.9g Ji1!lu.tu.t ( Ibr3him) IBRAHDI• 19.33, P• 

4o, pl. 5~ ti.;. 33; l?OTOlilE KhiKP. 1956. P• 143, pl. 19• 

fig .. 439. 
D2:e&o!,l,.i• Reoogn1Hd b7 1ta bean to oval &hape ln 

oi-.1'.is12na. rtanpa tn= 21 to 28 microns .t.n the l.on4-

est diameter. 

Ma!tf~ial. ~r 250 specimen& were e.xam.t..Md. 

9,:cuasnst- ,t .. s.1:Dut,t ta preMnt and abUndant ln all 

the, :1tudie4 coal.a. Thia .apocuea wa• the onl:, one round. 

VtrrB~PO~·•eorl;t:S~ U-OX., 195~, P• 316-319; BOnt,fElST.En, 
STA?l.IN, a MALLOY, 1955, i?• 2c . 

VeUl-JCR!SfS?PJ:1tea, {nnl,)x) POXONU:Z & ~.ENP., 19!)4, p. 1661 

195'>, P• 1~3; .oHAP..OWJ\J, 1957, P• 12~. 

t:,pg 5J?!g1.e~. Ve-r,:\l~OS~'•20,r:t~ .2..f?.seuruJ! (KOS~)., 

1950, P• 29, pl. 16• r1g. 6 . 

72 



. . 

Dl;!£1W!+*• Ro-oogru.:ed by 1ta monolete a,t~hfflent aoara 
verr-,~eose ornamentation. 

Oco;gm.n,ce . Ve1"Tuaoaot1por1tea 1a C<)ClJWft 1n most ot the 

etwl1ed coala# eoi:apoa..tng 3. 54 pe:-cent ot the $pON population 

L'l the 801lt.hautern 2taruta:s arA aou.thweatern MJ..eaou_:r,t S,avier 

t:)e~. Onl.1 one epeelmen wae round at local1ty l (Ander~on 
Count 'Y, Kansa3) • 

t\!nQ• ,P:9fflJ!lltanLa,a ~hro!,t51l f:sm!t Pe~mian. 

Y~P.U.:OSOSPOn ITSS PS2v'DCl'HlSS$iNI ( Ko$4nke), l 950 

Pt . 6 , 11.g. 9 

!gvJ.ato-&P9r.l.te~, pnud-otbtepaeni KOSAJ!ID, 1950. P• 

30 . pl. 5, r.1,g . 10 . 

~~W!S0!.9·!.2¢. ~.U i!!~2ttu:ea!!,B1 ( Koaanke) POTOltU & 

KlUU(f , 1956, p. 144. 
P¥?:Sn9a~a. Cbaracterued by its elongate to oval O-\:t• 

1.1.n~, !lllgntl;r lat-~ aize .. 

;' j 

Di!!mf !SPA. F.~• f'rOm 26 t.o 46 n1erono 1n .tta lcng-

eat d.t.a.,t&rJ &poN ttoat ~a.nges from 1. 5 to 3. 5 mcro1.1s t 11J.0k. 

Mtet>AAl • ~r 25 epecimno wre exam Md. 
' 

Oe~mc.~.• Found 1n the nev1er and Vh«'•lel' coals .. t.rh.ta 

opeci•a and !• tJ\i,..&¥1J.1 -re ~sei'ul 1n dist t ne;uiab! ~ t he 

Bev.tor and W-boeler coals t~m the next underl7ing coal ., the 
Crovaburg. Wt leon and Hor~tator (19~,6 ) did nr..,t re~rt 

find l.lliJ :'lf..r.r'UCOSQ$,P:PE11', i n the•lr Btud:, ot the CrowebUl"g 

coal i n Oklahoma. 



"liiF.}'HJCOSOSl'OI, ITF..3 'l'BIUSRlil ( r..caarJ.:e), 194 3 

r1 .. 6. 11g. 10 

!4evl,5ato-apo~1tea tbl.9,!§ttn,..\ ltOSANl{B, 1943., p. 125, 

127., pl. 3, ttg. l. 

Vei:r;.,;0949:~poritej ta1•!!!J31 (~oaanko) &lU\aDWAJ, lr.,fj / ., 

P • 112. 

D!aW)o~j.s. ~eec~ued by 1.ta s=allel'" euei rounded 

aha.po; el~&ht vartat1on diffetntnce in o~rttatlaa. 

D1ffiJt23i ffi!. Ran,se3 rrom 1~ to 24 mlerona tn 41:inteter; 

s?Qro coot rangea rrom one to two Qlorona tll1c.k .. 

ffl!te.r;~1.. About SU epe<>l;»ne WN exatll.Md. 

Ocx\tffl:U()f . '?h1a epecl•s l• rare in ti.let :stud1ed ooal•· 

Ko 8"C 1.alm~ were tound 1n eouth••ater?'l M.1asour1 • and only 

.S?;Aper-div1olon POLLEMINS Pot-onie., 1;,31 

D1vie1on SACCITKS l!.94ttaan1 ly47 

SubdtV1~1on, MOBOSACC.Hll3 Cookaot1, 1941 
Oon.1.:s IWBitJl."mS Sobo?t, W1lson, & .Benta.11, 1944 

r.torJeit,!! 3CHO.PJ' J \'Jil..,.'3~11, & llalffALi., 1::,4..\, P• 56-33) 

KOOAS--iJ:,. 195?, p. 48..-49; l'O'l'ONI.E i.HLv- 19:jo, "• 166-167. 

"f.l.R-G; tJ2§tC.l~a . V!~I:1~1t.,a {!ll,t,lguua ~hopf., L-1 3-CHru'I, 

;tILSOS, iJS:ttfALL, l:,44 , P• 58-59, e..xt-f lg. 4. 

Puvmoa~a. neeog:11~ed bi lt$ br-c4dly •ll1pt1"1 oot-

l1neJ central ::.;c:-o ~d; naal"-@herlcal to $pt .. i:lca.l; ~lad'1or 

oo.cnonl.-:, not toltled; toldo ooourrl ng around central spore 
body; ble.dde-r oman:entation retl<:rula.te; vest !.~al trilete 

attaohz::ent scar. 



rs 

or aoutheaetern !t&naae. ~nd southRatern ~1aaour1, totalin& 
5. 0.7 percent of tho eom.poa1te apors popula.tl.¢-n. It ta 

abundant 1n the Vht,eler coal,. ~ompoa.tns aoout 23.5 perce.·rt 

or t:n. spore populatl~n .. 

F§ngc~• 1'estl:)hall.@n ! 12, ;t.owet- Petiaian. 

P!DRI.l-lITES AWttQW3• Sohept, 19,44 

Pl . 6 , Fig. 11 

aot1ciuu~ Scho:,f # in scHo?..v, ~rwo11, at ml.a~-

'?ALL• 19,4Jt# P• Stl•-59. t-e~t -t!e, .. 4. 

ra~rn~fl l.t'.\. J~oogntz&t.1 by ! to bNadl,y elliptleal bladd61" 

w1th nt=-rou-s -nt-..s.rp tolda enclrollng the .tpo.re body; etria• 

tlono se::iet boon prenent 1n the apoN bod7. 

D1menp!.2)le. :lAngee mm 53 to 9() m1orona 1n 1e·nsth; 

4,:> t,o ro inter-on.~ tn wtdth; tJ!)Q~Q mia.9~~ 25 to 

45 ?A1.c.-ona 1.n ltln,gt.h i 2:;. t i:• ~o ~1~·"°n~ ln w.tdth. 

!!ftetl~l.! , OV&l' 70 Gt~O.lltffr~s WN •~r:it~d .. 

~!;£.t!!iL~· !• .a.nt1,:1u,;~~ 1'U To.~1-:t\d to be p~a!!nt at all 

the a~41ed looa11t1u. 

2,!l4.-q_s_%'.)3>J:~t~:1 WILSON & CO!!., l:;40_, ;:t . 1~ ; $Ctii)?tf1 W:tL.";ON, 

& ~ALL.t 194-\., p .. 44-%$ K05AmtEs 19~})., p. 36 ~ POTO~IE: & 

lL"tEM!i, 1956, p. 15-3--159~ 



~'1i•1oa.ta~ ~ecc-w:iz:,d ":;.7 !.t~ :Jp~r1eal to su'osph~rtoal 

s!'lapo tn c,:rt!tnsl o!..ttltne.1 e~t:--~l ~..,re tH'i~J t!"il&tf.t 

however. tt ::l.td not enta-r l?1to t-h.e ¾t"~ON count of the 

Wtwe ler c-oal . 

U003i>OOI'mS ORSA'lUS V1lt.ton & Coe., 194:0 

?l. 6, Vig. 13 

P.JJ!Zn~.~:q, necogn..t~d b."f tt0 'bl!t.d~r and un-

<.rrn~ent-ed ~4?rntral 3yo~ l'Jodj. 

£2..~n~~~•.• aree-t-e$t dl.atnet.er meaauros trom 91 to 113 
mleror.s; Q«ntral ~-0~ tto<17 meaeures frQtA 47 to 54 mie:rens. 

~1i,t_ial. Five ar;,eclmns wttre o.i:arnlned t-or 1dentirtcat.1oD. 

Qtci.;mn~~• fl'o-Jnd !.n tho aev1~r and \t"beeler ooals. 

R!.a:£ka• S1JM< apecimena or thl.8 $'9e-eiea were ide-nt ~t!.eu 

wi th N:SeFiat1.on as the central ap-ore t>ody ua not eo«'lpletel.y 

unornament«td 1n all C$&ejh J.n tneoo easea, U-l\t central &pore 

bod;; was round to be ~lldly p~netat~. 



'l7 

P.!!fmt>a.! G. Charact.eri~ed by l.ta foldod bla.dde?; preaenee 

of' aptoal pap1l lae. 

Ptmeruatona.. O:reateat <U.&Lwter :vear,t.U"Od 1a 148 moronaJ 

central GpON ero(1J or bolo~7pe ~es.au:t•·cHt .!t4 by 52. 5 ru-erons . 

Ha~prJ:.tl • Aoout tour s:peo tmens ~re exar.i1.nvd ror 
ldant 11"!.ca t tc:i . 

~C.!..ll'"!:!P~<:e. Found. at the Mt.s.a<>~l l~al1t1cs. 

~a~r~s. So.me or tJt~ id&nttfle~ ,~ol~n.a did n.o~ con~ 
u.u.c ap14al p.a:.:>lll~e, bUct trb3tead c:ontru.ned 41at1n-ot ridge • 

:&'ttlQ.11~ , !TBS FOOJ;IDSUS ? Ko~, 

1'1. 6 , Pig. 14 

• 

DJ.amQa_l.,I • ~ecognued b:, its e.ontral apore be~ 

ptJ.notate aad bl adder be1tlfi co.aPGel}' punctate to ret1<:tulate; 
trlle~e a:t.r.;aohmen.t sot.tr ext-emd1fl3 to pert:;;i.hev.; of epoN 

00011 thu:~ 1ne ot ola.d~ wa.11. 

Dtmen:aions. Rangea trcm l ·'.ll to 112 m.?.crr.:m-a in diamete·r . 

rd!~~~ ;a 1. Fl V~ a.pee 1monB 'tlel"'S' itXU.!lt1n.od t'rotn loc-a 11 tie$ 

l (llle·n C.:.,i..~Tty , ~$2s$) ., 5 {Crawrord County, Ke.Ma~) a..~d 7 

(Henry Cotmty, t(iSG<)trrl) . 



w1.1egp,1ji KO.SA?ar&, 1950, p . 5::, J ?{,,">TOIUS & KP .. S.MP" 1954 

P • 173; nf)F:f~l:Sn;h" $'fA1U..~. 14.ALLO·l', lJ':>S, p . 2lJ ?OTOR,llt 

&. ¥ ... ,B,W,_ 1956 , P • 164; .1Ji~~~.0WJ\J, 1957, Vlh 113-11~ . 

Ta tlj_)OOi.e..!,• W.tl,Gonl.! V$!t,(1llt.lMJ KOSJ.lm£., 1950# P• ;.'4, 

:pl .. 14,_ fias. 1 - 3 .. 

' 

-r:t;if3 ext.a:1dL~~ t-0 ~il"..1-~ or ,p-01';j); aw.oon tol41ns of hladdc,r. 

us~al l7 adJaoe-nt to ~ril~t~ ray3. 
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D)!/l!'n:[L9Q&• Mu.!.raum diameter at,out 61 m1eronaJ contral 

&pore bod:, about 55 alc:rona. 

*te-t-1al. About f'ive spectmeru, were e&::Utined. 

0COYJ:£!DS8. Pound 1n tho Bev .ter and Vbeeler coal a. 

Subd1V1&1on :DI&\CClTE3 Cookaon• 1947 

Genus WSICASPOliA Gohem-l• 1951 

VCf a},eas,por~ SCHSMSL~ 1951, p . '(48-749; l'OO'OIIE to KRE-m>, 

1)56, P• 179-l&~. 

?at §2!21!U• Vf!£!1<;Jt\~t-4 W.iloon.1.t; SCHEMEt, l 'J5l, p. 

149-750, figa. 11 3 . 
.v1amo1,ts. F.eoognlzod 1); lta b l.laterally •~tr1cal 

aha~; allip~otdal to varlo.ble o~.ttllne dependent on e~ ... 

p :rea1uon; elltpaoldal out.line with erta.~~la.r body 1n' latenl 

view. 

~ Uc:fJ1~1!• Veoloa,mgr,ia 1.$ r-ai-e 1n the atudl.ed c®la, 

total.1.n.g about 0.1 ~rc•nt ot the eo~o•lte •Po~ connt . 

R!T!i.'m. Wll!fte;:: SMl 12, Uppe~!t caoan11n1 f9r m,?-~i9!;7. 

WS!CA31~ WILSONII Sehemel, 1951 

P.l. 6 , ?-igs . 16--17 

g,1ai!ln!l~· Reoo&n1zed b7 l te body and bladde-ra be l ~ 

ell1J;eo1dal ln eQu.ator1al v.tov wtth 'bl.&6der Wldest at r ight 

ans le,1 t o the long: d tmentu.on or body ; trann~rse -v1ew .ln 

which a &•lte-.ht i ndentat i on in the body is pre,e~nt. 



l;tlMn.a1o.n~. Total length or apore ra.n~s .f'r(r.a 4o to 

S·:l mtcron.a1 width from 30 to 35 m1orona; body len0th from 

25 ·to 34 micron.a in eqW1t.orttll v-J.ew; Width from 13 to 20 

mlcrona1 body ranges ~rom :rr to 32 :01cn·or..a in eq\iator1a.l 

ttateti§l . S la;ht spoc·imena n:-e e.nmtned. 

Oce1l.M'!D£!• Found at moat lo<:alitles of the ~-tud!.$d 

ooals. 

fl.!Wk:S• Bot.h equato~1al and tranaverae vawa or thls 

&p$o1ea won ro\..-nd. 
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•• 22, p. 639~ • 
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ltnea., v .. 13, 2n4 ar1e.a., p. }3-bl. 

UOFPMSIS'l'lm, ii. 3., SXAPLIB, 7. !., ~£.LOY, R .. & •• 1)55.a, 
tU§SJ.MY?21~ ala..~ §0?$'A f!ar;(S.1naJ>MtiJ £2@-

t lgn c:t l1l;tn9.t,1 aga Ke:gt\l~ Tour. Pai-,on., ••. 29, 
P• 312-)99. 

, w> , ., , . ,,,, l~5b, Oe21osic mDm .9! bl,~9-
__ ........,es1c 2,1:!f~~ IR9:£!! U1 ~ortn Amerlea:-Mlcrop3leontoioi:,. 

v·. l, p.. .., .. 27. 
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llPLANA'l'IOti OF yt,vra 2 

1'1gure 

l. Le1ot.r1 etes adn~~ua (Ko&ank'9) ; ~1::e 34 i 39 
microns~ tde Mf-~"3 (~.4~-!~ .~4)~ l:ih.e~1~r 
coal; uoox. . . . . . . . . . .. . . . . . . . . . . 31 

33 
8 . Ca~eQora sp . A;; Siz. 44 :x ~ . 5 ::i! eron:J; Slide 

Aa-7f..1 (~. iJ8 ... Bev1~ coalJ l t>.-m.X. • • • • • 31 

9 .. Oala.ofp~f!. bi-eYirad!!~a Koaanke , 31ze 66 x 10 
m.1.crona; ~lideJi~- 9¢~ t 3.36-10. -:~3); ~a-ael:,r coal ; rsox. . . . . . " . . . . . . ... . p • • • • • • • • :36 

lo. ;t-:=;,j0h1~~~~~~a{~~~~i2.~i)~ ~!~ie! !~is 
75-ox.. • • • . • . .. .. . . . . . . . . . . . . . . • 35 

ll. 'f!!!m.8pO'l"8 ;:.ed~t..!! !Co~•n~, $ ize 4') X f;l. 5 >n.f e -
rons; :ll1do ~...'.8¢-1 (2.b .. -11 . ~ )J wb<¾el'lr co.&lJ 
9-1::\0.t. . • • • • . 41 • • • • • • • • • • • • • • • • 

13. Cnla -.;-~~ -::>r P. t~.-.,rn'l:11:11.-eei·,. 1l'qt.>Jn., , "1 . ,:-;-, . PcJ ,"l r- ~-: .f-?; 
31.'BO 110-12':) m1crona;·Sltde if.a-b.8--2 (J.69-ll . j2} 
ne-vt er oOll l J .: .. , I');( • • • • • • . . . • • . . . . • . 

37 



P1gure 

14. Cel.r.3.2soor :.1 hor nbakeri Eab.tb, r.. sp.; Ootypo1 
SUe 121 X 122 alcronaJ Slide KB-6B-l (2.5'9-
11. ')3); Bevler coal; 45-JX ........... .. • • 37 

• 





l. 

13. 

~gh,C;t,('1lnt:&Si ~~~~,ial ta ( ltOtolinM) i t .t;~,f; l.: ';_J' X 
3f.l ttd~:VO,,A\i': J Sl!.&: !• Ji {~ - 3'11 - 11. 7,-1sJ ~evler 
ooa~\i ~l :F . .,A. .. • ... . .. . .. . . . ,. • • • .. ,, • .. • • 

l.Q~~'~"t"" • ,~ tER- 2(',~~~-c~ci l .tf.\ \ l vw.i:f'rk$ J t ,.: .t~v 2 S i 
. , mt,tl'C:<i?ltt .: , ltdi, 5f ..,..,.,1 {2~ •J5••l~. 23H .Be·v:!.er 

CcC;.l. } .... ~x A 4 'II .. • .• » ..e e • • • it • " 4 S t • ti • 

• • • 

1~ -~S..t:iJ~~i.1~:,j, •).;.::_~~> ~ ~- \ :,;--.;h.: !"J: ·.!' L, .: L ·: r: ·-~ :{ ·'.::, 
m!orGnsJ Slide IID-~l f3. 2b-l2.f'}.\ }J .Dev J.e:a cool J 

• 

• ! 1 " • 
• ,,, .. • • It t • .. a \ t • • • • t't .I V • •' 

41 
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SXPt.\NATIO!I 0'8 Pl.ATE ' 

6. ifl~·l,'4tS ,110~ Koaanka, a_w, 50 X 52 a1.Croc•i ~11 ~-9C ... 3 3:tr 0.6o}i Wheeler CO&lJ 7>-'ll• , • • 57 

7. P9v•<>¼f!&1R9£11•• £9N• (~1'&n.b), 11~• 71.5 X 16.s rozws .-l1u ~GK-2 {2.6a-12.1a) i ~vt•r• 
OO&lJ 60.)X. .. • • • • • • • • • • • • • • • • • • • • 53 

8 .- {!ffllattgerJflS. ~!mtg (itoaanko}. Bue 63 h~ m1ororuai t.di - ::6 (~.15-1~.0J}1 "flovi•~~ 
c-oa.1, 750X. • • • • • • • • • • • • • • • • • • • • • 52 

9. Ra1svt~'a ~mg Koeamca,, au. 62 x 1~, microneJ n1a. ;m.:.$-{ ... .JrU~-11.69) J 1»1*-tle-P coalJ 600X. • • . 51 

10. ra:;att_i~!a 2.£0•y.t ~, S~20 •2 1 .\6 ui1c-
ronOJ l"de ~2C• (4.10-12 .• 25}; Bevin eoali 7~ • ;,l 

11. itllf=flCkJ:.i •• fltlaon Ko:ttmeiJJter~ 81=• 53 
l 56 l'lfcroMJ e D-jB-1 (3.15-11.23); Bev1el' 
CcalJ 7;,:-1X. • • .. • • • • • • • • • • • • • • • • • .. 5<) 

12. ffill'~'ta f,n1l& Koeann, Sae 65 X 68 :mJ.cr<m&J - -$- }. 3-11.)G} J Wheeler ooe.l.J 65,jX. • • • 49 

13. I:;.41ttti:1c~.1q !-"P' (too.). s~ 52 x 69.5 
micl'Ql\•J 'SI1 ~::r,c ... 1 (3.~3-1,:,.03) J .at,v.1.cv ooal; rsox. . . . . . .. . . . . .. . . . . . . . . . . . .. . 49 





l. kz!Q~ !41'1'-~~ ~ o-i,\Au• .H • .; X .)v ..._~r-oru:;; ma.,s=-9~:J (4.58-1~.26), Wheeler eoalJ 10001 .•. 

2. LHP" 2!"8 Kocanke. ~1.ze 27 X 32 or!.oi-onaJ 
§~ • ;.fil-;C-1.- CS.9J-l.i. •)1;.d ~ -,1.,1, o~l.; l~:)). . • 

• 

• 

• • 

• • 

.. • 
5. Lffp~ ir!rt\~J.ata Kosanke* S.tz:e -.,1 X. 35 i.llcroua; 

3 U4.A- l!t.~s-.11. Toh lJevler 60a.lJ 1000.l ••. 

6. k9:911Nr§ ~ta ta-tN.d; Cluater or .four ap&ci-
aen• ~ed t-~t.4~~ •••••••••••• • • • • 

V•!tiat>_at;!_ ~..9~~? (Ba~~ ) 3~ t).l.~ x 65~5 rJf~:-
roruo sY1ae :,jb~·~3 { 4 . l, -1,). w n .o.ev L·l· ~<t~l I \..':;,·)X . 

~tllPor~ a.~cr~ -W 11~ &. Hoi'~ .t.st&--r1 3u.e 67 . :r ·~ .... iileron.sJ a tee M3-7B-l {3.24-12.14}; .a.vi.er 
eoalJ 7501. . .. .. • • • • • • • •. • • • • • • • • • • 
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EXPL.~NATION OP PLATE 6 
LAEVIOATOSPORITES, PUMCTATOSPORITES., LATOSPORITES., VERRU-

COSOSPORI TES., FLORINITES, ENDOSPOF.ITES, WILSONIA, 
VESICASPORA 

Figure Page 

l. Laev1gatofilor1tes medius Kosanke., Size 29.5 X 44 
microns; lide KB-2A-l (2.77-11.68 ); Bevier coal; 
65ox. . . . . . . . . . . . . . . . . . . . . . . . . 67 

2. Laevi gatospor1tes oval~s Kosanke, Si ze 38.5 X 52. 5 
microns; Slide MW-9C-2 (4. 75-10.28); Wheeler coal; 
65ox. . . . . . . . . . . . . . . . . . . . . . . . . 66 

3. Laev1gatoapori tes desmolnenai s (Wi lson & Coe)., Size 
38.5 X b7 .5 microns; Slide KB-2B-4 (3.57-11.61); Bev-
ier coal; 65ox. . • . . . . . . . . . • . . • • • . • 6£, 

4. Laev1gatospor1tes m1nim6s (Wilson & Coe), Size 15 X 
23.5 m1crons1 Slide KB- B-2 (4. 57-11.38); Bevier 
coal; 750X. . • . . . . . . . . . . • • • . . . . . . 69 

5. Iaev1gato~or1tes punctatus Kosanke, Slze 36 X 42 
microns; lide MW-93-3 (4.19-12.39); Wheeler coal; 
lOOOX. . . . . . . . . . • . . . . . . . . • • • • • 69 

6. Punetato~orites m1nutus Ibrahim, Size 19 X 21 
microns ;Sli de MW- 9A-1 (3.67-12.39); Wheeler coal; 

• 

lOOOX • . . . . . . . . . . . • . • . .. • • • • • • • 72 

7. Latospori tes globosus {Schemel) Size 26 X 27 m1c-
rons1 Sl i de t41-8B-2 (4 .23-12.20~; Wheeler coal; 
750X. • • • • • • • . • • • • • • • • • • • • • • 

8. Latoseorites robustus (Kosanke)., Si ze 76 X 123 
mi crons; Slide KB-6A-l (4. 61-10 .48); Bevi er coal; 
4oox. . . . . . . . . . . . . . . . . . . . . . . 

9. Verrucososporites pseudothiesseni (Kosanke), Si ze 
28 X 33. 5 microns; Slide MW-9B-1 (4.00-12.11); 
Wheeler coal; l OOOX ............•.. 

10. Verruoososporites th1essen1 (Kosanke), Size 20 X 
21.5 m.1.crons; Sl i de KB-6A -4 (4 .25-12 .25); Bevier 
coal; l OOOX . • • • • • • • • • • • • • • • • • • 

• • 71 

. . 70 

. . 73 

• • 74 

11. Flori n i tes anti quua Schopf, Size 56 .2 X 70.4 microns; 
Slide KB--oB-3 (3.45-12.14); Bevi er coal; 65ox .... 75 

12. Endosporites ves i eatus? ~osanke Size 140 X 150 mic-
rons; Slide MW-9B-2 (~. 80-11.94~; Wheeler coal; 4oox. 77 

soox. . . . . . . . . . . . . . . . . . . . . . . 
13. Endosporitea ornatua Wi lson & Coet Size 87 X 91 

micronsJ Slide MB-'7A-3 (3.56-10.30); Bevier coal; 
76 

I ' 
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SPORE .HISTOGRAMS OF THE BEVIER AND WHEELER COALS 

BEVIER COAL 
LOCALITY # I 

1 
2 3 4 5 6 7 8 9 10 11 12 13 

I 
BEVIER COAL 
LOCALITY * 2 
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WHEELER COAL 
LOCALITY # 8 

I 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

WHEELER COAL 
LOCALITY # 9 

I 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

II BEVIER" COAL .. 
LOCALITY ttlO 
UPPER BENCH 
BEVIER COAL 

I 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

@) I LYCOSPORA 
Q 2 PUNCTATOSPORITES 
C) 3 PUNCTATISPORITES 

~ 4 CALAMOSPORA 
(ID5 FLORINITES 

~ ) 

1
$-j 6 VERRUCOSOSPORITES ' ., 

7 LAEVIGATOSPORITES 
ti3>s TRIQUITRITES 

9 ANAPICULATISPORITES 
(!) 10 LATOSPORITES 
0)11 GRANULATISPORITES 

~ 12 RAISTRICKIA 
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BEVIER COAL 
LOCALITY # 4 
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"BEVIER" COAL 

LOCALITY # 10 
LOWER BENCH 

WHEELER COAL 

I 2 3 •4 5 6 7 8 9 10 11 12 13 14 15 

"BEVIER" COAL 

LOCALITY #10 
COMBINED BENCHES 
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NDERSON CO.I , 9 

13 SCHOPF\TES 

3j 14 LEIOTRILETE~ 

15 VESTISPORA 

HENRY CO. 
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ALLEN CO. / BOURBON CO. 
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KANSAS CRAWFORD 
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MISSOURI 
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