
Fig. 2. Diagrammatic reconstructIOn of an Individual carpel showing the adaxial crest, caviues 
probably representing the position of seeds. the stalk. and the allachmenlto the elongate aXIS 

Fig, J. (a) Part of a carpel With orllanlC remainS 
and a seed in place In the carpel. indicated by an 
arrow..A. small poru)n of a compressIOn of a 
carpel With plIS formed from the reSinous bodies 
is in the upper left. K2JOO' (x 8.5), (b) Distal 
end of the seed coats of two seeds removed from 
a carpel and cleared (x (5). (c) Distal end of a 
carpel showing the adaXial crest. K2J 18 (x 2.6). 
(d) Elongate axis with helically arranged car­
pels, K2300 (x I). (e) Lirioph}'lIum, deeply bi­
lobed leaf. somewhat dlslorted 10 compression, 
K2272 (x 0.5). (I) P,tled surface of J leaf frag­
ment of Liriopn}'lIum shOWing some features of 
the fine vena\lon. K2317 (x 11.5). The K num­
bers refer to the specimen numbers in the 
Indiana University PaleobotanICal Collection 

Upper Cretaceous confirms their antiquity 
and further supports the consideration of 
these features as primitive. The presence of 
other angiosperm reproductive remains 
from the Cenomanian and earlier sedi­
ments (/4), however, suggests that angio­
sperm reproductive structures had already 
diversified morphologically by the early 
Upper Cretaceous. Most of these other re­
mains have not yet been subjected to inves­
tigations aimed at elucidating their de­
tailed morphology. This report establishes 
that many characters considered primitive 
in the angiosperm flower by comparative 
morphologists were actually present dur­
ing the early history of the angiosperms. 

DAVID L. DILCHER 

WILLIAM L. CREPET·, CHARLES D. BEEKER 

Deparlment ofPlant Sciences, 
Indiana University, Bloomington 47401 

HOWARO C. REYNOLDS 

Division of Biological Sciences, Fort 
Hays Kansas Stale College. Hays 67601 

Adtrenct> ."d ,,"01.. 

i.	 G. J. Brenntr. Md. Dtp Gtol Minu t+'altr Rot­
sowr 8wll n (1963): J. A. Doyle.) A mold Arbor. 
Harv. Un/v. !MI. I (1969): M. Mulkr. lIiol. Rtv. 45. 
417 (1970). 

2.	 J. A. Doyle and L. F Hickey, In Orilin alfd 
Early Evolwlion oj AnglOSptrms. C. B. geck. 
Ed. (Columbia Univ. Press, New York. In press) 

J.	 C. T. Siemers. IheslS, Indiana Universily (1971). 
4.	 J A. Doyle. penonal communicallon. 
5.	 I. I.esquereu>, Rtp. US Gtol. SlIrv 6 (1874): 

U.s Gtol S"rv Monogr /7 (1892). 
6. __ Rtp. U.S Gtol 511",.8 (1883). 
7. J. S. Newberry. U.s Gtol SII",. Mo"o,r 16 

( 1895). 
8.	 A detailed report on Ihe reprodUCtIve .... Ind 

leaves will be presenled elseWhere. 
9.	 A. CronqulSl. T~t EvolllllOft a"d Cla.S5,ji(allO" 0/ 

Flowu"'g I'la",s (Hou.hlon Mi(llin, 8oslon, 
1968), pp. 1-396. 

10.	 A TakhtaJan, Flowtring Pla"ts, Orjllin a"d Dis­
ptrsol (Oliver &: Boyd, EdInburgh. 1969). pp. I 
3 \0 . 

II.	 C. R. Metcalfe and L. Chalk. A1taromy oj Iltt 
Dicolyltdons (O,ford Univ. Pr.... London. 
196K), pp. 1-396 

12.	 I W. Bailey and B. G. L. Swamy, Am J 801.3&. 
373 (1951), A. J, Eames. Morp~ology O/Iltt A,,­
glOsptrmS (McGraw-Hili, Ne .. York, 1961). 

13	 G. L. Slebbins. Flowt"", flaMs. Evolillion Ahovt 
'he Sptcits Lt>'el (Harvard Unlv Press, Cam­
bridge. Mass, 1974). 

14.	 V. A. Samyllan. Bal. Zh. 45.335 (1960): V Krus,­
lov. Ltr~ara'. 163 (1973) 

15	 Supported by NSF grants GB 12803 and BMS 7 ­
02268. We Ihank M Walker for his help ,n the 
field and D. J, DesMaraIS and J Hayes. Geochem­
ical Laboralory, Indiana UnlVersrty. for Ihe car­
bon isotopiC analySIS. 

•	 Presem address: Departmem of 81ologlCllI SCi­
ences. University ofConnecllcul. Storrs Ot>26K 

20 OClober 1975 

Copyright © 1976 by the American Associatioo for the Advancement of Science 


