
f DS that d -ted frQm Inl:e.s14rs of eve lUI 

earlier tm1'l!, 

After IClCatl.n g p mnisin,g outcrop of 
(Dllr5e and t.one in wbieh .. few 
Ingmlllll.5 of t.he :seedhea they bad com 
to collect ~re foond, they set out their 
to~I·. entreLll!h d themselv'e~ on tbe 
hills.ide nd began to br &k up u much of 
the exposed roc.k II::!I pOiSSible, 

The excitement of th day bowever. 
centered 0 tb hilliJid formoo of the 
coarse sandstone 01 the Cedar MOWlLain 
FonnatlCln. Thes-e eedime[Jt.s ere dttP05­
1 ed in tile Lower CrelaeeoW! about 115 
million 1eanJ a,gu, hen flowering pla.nta. 
were just beginning to invade tbe co tJl1 
lands along th margin of an ancient 
i.nla.nd seA th t was slowly .spreading over 
Colorado. By tbe Late Cr :reous, this $e. 

would reach from Utah to Iewl and from 
the Gell of Meltiro l.O the Arctic: Oeeu. 
The finds of see<lhe,ads began slowly 
ther continu.ed to exp,Iore the billside 
looking for the ricbe t seam upon which to 
08nter their attention.. Finally, there were 
two pock bi or a.cUvity w are good fossils 
were being found with some regularity. 
The [ossH remains of these llD.cieo.t 
syC;llJllore seedhead!l were small. beiDg 
only a.bout 6-B mm in dilUD ter, This just 
aboulll2 to 1/3 of the diameter of a dime, 
and thus, th~se mall ra.diating seedheads 
Wt!:re asy to· overloo , The coarlle 
sandstone m. trix did not br-e • orduly 
sheets exposing one bedding plane at a 
i.mej rather it broke toirr ar-shaped 

pieces and a seednell.d was tike1r to be 
rou.nd along anyone of those llurf'a.ces. 
Each pieee 01 rock wU brokien down with 
heavy bio~ of the roclt h erll a.nd 
then vert carl!fulJy the pieces were pit'ked 
up and reumin d in d& ,using the 
bright mid-day 8 to ben IdVAlIt:age in 
order lOCI!. toe any interesttng bi and 
piece of plant debris that might be 
expo '. Wh D. an interesting seedhead or 
otb plant frng:m nt w loea.tedthere 
W" the W sermnble to Ioeate the 
ceunl.erpa.rl so that whenever poslll'bJe, 
both. halves QQ.wd be caUerted. Everyone 
Vi' ~ busy tTU· ing exposing Y •OWl 

bits and piec:e,s f pla.nt parts such u 
10.ves and petrified wood but most or he 
col:! tion, which u dev~loplng, COIl­

sisted at tile a.ncient yeamo seedhea& 
for w l'tten they bad (l~me. 

Gause cuh of the .soedhead3 W 80 

S . ill and. exc pt (or its haract.eristie 
radiating paltern, each pieoee of rook 
conl.&.ining 1I. fo sil had to be marked with I 
bold bl.ck arrow. Th at way it was eASY to 
locat· the fossil plant mat.erW 011 eac: 
rack ag-ain. Without uch arrow!!, it took , 
good de l\I oHime l.Q ID(!:llte ea.c: foss' for a 
second ime &fter . lie, l!IJWlinatioll of 
he mMy mlrb.ees of the rugged. grainy 

sandstone. Dilch clI.l'efuDy e. . ed 
each of the specimells :a.s the were 

Defied with hiB, hand jerls. and to !WI 
~urp' ,tber wet!! details and organic 
structures preserved that he ha.d never 
ellp{:oCted to, .'lee. The !irs specimen found 

The Ito e Do. r o! BlaUrl e... 

br Lan~ Eriksen had been exposed on the 
l'lurface of • n.thel" weatheri!d rock. The. 
characteristic: radiating pattern Df the 
&eedhud was obvious and that is hat 
h d !irst eaught Lance ErlUel!l'lI at­
t.enUoIl. However, because of xposure t.o 
the w ather, it had lo-.st much oCttle det.d 
o.f the iPdividual seed,&Ild a.IJ 01 tl:1 
o:rganic. maleriaL t fir :t specimeD was 
an intriguing fossil. but not a parijcularl)' 
i.nform&tiv.e one and lh thought of it 
'began 1.0 fade lIS fI'e h materia! 
diacov~red. Now. tor the firllt tim. 

•chef w... seeing details and form 
pru ned that e cceded bis earlier 
expec t'onlllJ\d bopes, en. before' 
OD tltis COll:1'Se sandstone, ,ere features 
P.TIlgerved whieh he had not n ev Do • 

the weU·prese"eG sycam{)re-like S4l'e(!­

heads frOm t.he fine clay and shale. 
sediments of KUIsas. Beeau e of its couse 
quartz grain, sandstoDe ill known to be II. 

vert poor s.e-dimeot type in whieh to 
presecrve In,. fine features of pllLllta. The 
seedb@atb had been tossed about and 
mixed with tile coarse s d gr;lI.ins Il!'aving 
thei.r long C Ilin. oft iIJ b olum int-o 
1ragmenLs in the sand Lone. But some 
ver)' fine clay, which lJIu.st !:lave bl!en 
mixed In with th wat@l'S earrying; t e 
sand!. had ttled.· ide and around the 
empty eavities of each seedhead. Thill 
must. have h ppened during or soon Ilfter 
depositioQ because tbe three.-dimensiol:lal 
sna.p of the whole s.eedhea.d:J VI s" 
retained wllen. one of the, C&ville!! where 
th lleed5 had f moo wu filled with lttL, 
... ry fine clay'. With eoaue sa. 
5WTOtU\Wng the and clay filling the 
individu I fruit eaviUe heir lhre-e~i 

"men ion& form had been retained Cor 
over 115 millioQ years. The f.n1it wall from 
which the iruiividuaJ seed5h decayed 
was ,ilio still preMrved. The remain 
he.ld out the promise of new ilIformation 
ArId new detail$ about lJ plant so an 'ent. 

~hat il 
kind. 

Flowering pIlch are IDO L easBy 
reoeognize<J lLCld d.asllified primarily by 
'their flowers d fruits and OI1da:ily, 
b their leaves. wood anatomy, and oth~ 
,1IU1 (eat\U'llls. It seems that til ere as 
'been. more pMlS;5unl (or' l!etioD to act 

pon the flilwel"lll IDd fruits, thM on any 
other part of the planl5. Tn relor • when 
idl!Qtilying wild 11owers. the parts people 
most frequently look at are tbe Dowe-n,. 
Even b 0 identiCying trees. many of 

hkb . . d polllnat.W and haVI V8rJ 
!mall nowers, the no ertl and the frui 
are important featve's in dUti..ll;gnilllUng 
GnQ species or ont lamlly from another. 
This ill even ID.01' tnlle when studying 
[OSIIiJ plants. Becaus.e of t e extremes of 
time and t.he possible eonvergen~e o! form 
through tUn ,it importan~ to knoVl U 
m.uch bou th& reprOOl1c ive 0l'gan8 of 
fossil planf.8 as possible, 

Although nowers are often delicate and 
difficult tQ preserve, when they s;bed 
near lU'eas :in which very fine grain 
sedim.enu an aaumulatiDg. tb YlnB1 be 
trapped and preserved I.n them. Tbi! b.u 
h ppene-d and there ar so.me &.moW! 
ue&! from hil::b very deH~.tl lUll! 
complete :Ilo el"5 h ve bHl!. coUecied. 
Fruits on the other hllDd are ofl.en tougher 
and hold t ther- much bettel' through 
both transport ud burial. Fmit.s and 
seeds, bec~ hey ttl be dispersed in 
orel (or the plant to gT"Ow II new 
generlliicm. e Qft.en broadcast on a 
wid re InC likely to b1loCome 
il:lC!orporated 'QtD sediments. Tbi3 is 
especially tnJe for the sycamQre tree 
today becallM it 119 aJoog the lilt res of 
taka &Il.d rivers so I! iL drop! its 
reproduetiv prop.gules tlley frequMllJ
fan into liter. 

The fossil syeB.Illore·like fruit found 
that da)" wt Bummer on BI clt Ridge. now 
hive been eumilled' the aboratory. 
The spherical. heads U'll slightly com­
pressed in the plane of the sediment. Each 
~hellid consists of numerous ' divtdtla! 
fruits tta.ched to I smllll C"entrd "'Dutton." 
Tn fruit xtend out from this ~ntraJ 

ulto· in all ~lilJl).' like pins fro a 
pinclJshion. Euh fruit is the !l1l.pe 01 
gni.n of wllelt, ~ut mueh maJJ.er. Eu.h 
hit~~ show~ I !J.@'1Dl nLJ:I.niDg the length 
of On side along whith the fruit W WM 
loosely closed. The inte naJ fruit easb 
have .. w-rinkled appear nee faintly 
reflect.ing the tellular details of the 
internal wall of fruit. The fruit e.uts 
,are clustered into bWII:.he's. Each a1 the 
tlllst.er~ is .milu 1.0 the (Ilnve aDd fruits 
of modem sycamores whieh usually ~~ 5 
le 7 fruit.! together in 'ndh.. idu 1 
nower-Uke dU5te/'!._ 

Many of thfrwt-bearing- clusl,er or 
Dorets ue tigbtly pac.ked togethor to 
ronn the whole gtobular tseedhea.d. ~ 
fruit ront4ins one seed.. eac:h clnster 4-5 

[ConUnu on PIg. 111 
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fruit-s, 3.n each seedhead abo'ut 160 
flQrets. 50 the 'ole mass w ' capable of 
producting about 800 seeds. Th in­
dividual seed tub are quite sman. 
mell5Uring 2 ~ mm long or Ilf mm wide. 
These seedheads were born~ in 10,og 
hams. S~ seedh~ads w re the 

fo nd f(}gelh.er on single axi.'I from Black 
Ridg~. bu t ese chains wen probably 
.fragm ntH. l!!, many u 35 arran d (log 
Olle .u:is hAvre been fOWld ill the yOl1llger 
sedimeots of Kansas. Eaeb seedheBd 
OC~1lrS l'IoouL every Dtimeter along the 
ui:!. 

II an average of IIhont fruits (eaeh 
halling one seedl were produ -d in 

dhelld. wif.l1 aD aver g'e of _bout 32 
set!dbellrls fin! born@ II ,fIXiS it 

C1uld resul.t in oller 25.000 Reds be" 
produ~ on eKh individual re-pr duetive 
axl:s. Probably hl1Jldreds of such, eli were 
prodll~cd ueh )'t!ar on these II1Icient 
!yeamore-like trees. This I!Ugge:s tbat 
e 11 Dowering tan' probably bad a very 
prolific: seed production. Inv ing very 
little oergy in llny one eed. but 
producing t:housands to dispers d into 

ve. likely spot for germination. 
The Sf ores living today hav,e very 

smAU inco !lpicuous clusters of no e . 
They are wind ?Ol:IiJJatfli ear y in the 
JPrillg before he I avu are fully 
devetQped. The Dowen were unisexual. 
producing either pollen or fruits. . 
unisexual rondition IISSOciated with small 
wind.pollinated flowers has generaUy 
bf.eo regarded a hig'hly advan oed and 
derived condiUon among the DoweriDg 
pl:anb tOOAT. In ovenIl form, the fossils of 
Black Rid en quite similar to the 
!eOOheads of the living sycamores, Ho is 
it hen tbat SOlD or the most ancient 
Oowering llmt reproduc:t.ivt! sl ct.W-e5 

very doseTy resemble forms living todAy 
which ue thought to be derived and 
advanc:ed? 'I'hi5 new evid~!lel! fro Bl 
Ridge requirtl5that we revise QUI' 

thinking about the history of flowering 
planLs. EithEtr their history goes b clc 
·muc:.h I.onger lharl is curreolly accept~ 

owing time fpr the evolution of uni­
-5exuaJ. . d·po . ated DoweI"5, or t . 
newer type 13 not as derived and ad 
as we had thought Perhaps both idea 
might n \Ie a e rtain amount of validity 
10 them. 

There is DO que ion hat the discovery 
by wee Eriksen out on Black Ridge 
will produce a c.hanp in our und & 

standiDg 3Ild in rpretaHon of the fossil 
hlswry of flowering plants. Perhaps the 
hi~lll of 'estern Colorado hal the key 14 
udocking at least 01l"l or lh . puuJ of th 
arJy history of Vi'ering plants. Fe 

;u-e cert -tI1y many o~ fo~sil flowers 1.0 

be round fore w@ know wh t ot.her 
Qwering l.;I.nt~ 1i e-d be:!il e he most 

;m il!'nt of all sycamores. 
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