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ABSTRACT 

The Spencer Farm F lo ra  i s  a  compression-impression 
f l o r a  of e a r l y  Pennsylvanian age (Namurian B, o r  pos s ib ly  
Namurian C )  from Brown County, wes t - cen t r a l  I l l i n o i s .  The 
p l a n t  f o s s i l s  occur i n  a r g i l l a c e o u s  s i l t s t o n e s  and sand- 
s tones  of t h e  Caseyv i l l e  Formation t h a t  were depos i t ed  i n  
a r a v i n e  eroded i n  Mis s i s s ipp ian  carbonate  rocks.  The 
p lant -bear ing  beds a r e  t h e  o l d e s t  d e p o s i t s  of Pennsylva- 
n i an  age  y e t  d iscovered  i n  I l l i n o i s .  They were formed be- 
f o r e  ex t ens ive  Pennsylvanian c o a l  swamps developed. 

The f l o r a  c o n s i s t s  of 29 spec i e s  and a few prob- 
l e m a t i c a l  forms. It r e p r e s e n t s  an unusual  b i o f a c i e s ,  i n  
which t h e  g e n e r a l l y  r a r e  genera  Megalopter i s ,  Lesleya,  
P a l a e o p t e r i d i  um, and Lacoea a r e  q u i t e  common. Noegger- 
a t h i a l e s ,  which a r e  seldom p resen t  i n  roo f - sha l e  f l o r a s ,  
make up over 20 percent  of  t h e  specimens. The Spencer Farm 
F lo ra  i s  an e x t r a b a s i n a l  (=  "upland1') f l o r a  t h a t  was grow- 
i n g  on t h e  ca lcareous  s o i l s  i n  t h e  v i c i n i t y  of  t h e  r a v i n e  
i n  which they  were depos i ted .  

It i s  sugges ted  he re  t h a t  t h e  Noeggerathiales may 
belong t o  t h e  Progymnosperms and t h a t  Noeggera th ia l ian  
cones might b e  de r ived  from Archaeopter i s - l ike  f r u c t i f i c a -  
t i o n s .  The cone genus Lacoea i s  i n t e rmed ia t e  between 
Noeggerathiostrobus and Di sc in i  t e s  i n  i t s  morphology. 

Two new s p e c i e s ,  Lesleya cheimarosa and Rhodeop- 
t e r i d i  urn p h i l l i p s i i  , a r e  desc r ibed ,  and Gulpenia limbur- 
g e n s i s  i s  r epo r t ed  from North America f o r  t h e  f i r s t  t ime.  

INTRODUCTION 

The Spencer Farm F l o r a  ( t a b l e  1) d i f f e r s  from o t h e r  Pennsylvanian 
f l o r a s  of t h e  I l l i n o i s  Basin. Many genera and spec ie s  i n  t h e  Spencer 
Farm F lo ra  e i t h e r  have not  been found elsewhere i n  t h e  b a s i n  o r  a r e  very  
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TABLE 1-SPECIES FOUND IN THE SPENCER FARM FLORA IN 
BROWN COUNTY, ILLINOIS 

Lepi dodendron wor theni 

Annularia c f .  vernensis 
Annularia cf . asteris 
Asterophyllites longifolius 
Asterophyllites cf. equisetiformis 
Mesocalamites cf . cistiiformis 
Calamostachys andanensis 

FERNS 

NOEGGERATHIALES 

CORDAITALES 

PROBLEMATICA 

Alloiopteris gracill ima 
Alloiopteris c f .  quercifolia 
Dactylotheca aspera 

Lacoea seria ta 
Palaeopteridium reussii 
Gulpenia limburgensis 

Meqalopteris dawsoni 
Meqalopteris ovata 
Lesleya cheimarosa s p e c .  nov.  
Alethopteris lonchi tica 
Sphenopteris preslesensis 
Eusphenopteris morrowensis comb. nov.  
Laqenospermum s p .  
Telangiopsis s p .  
Rhodeopteridium phillipsii s p e c .  nov.  
Holcospermum s p .  

Cordaites c f .  principalis 
Samaropsis s p .  A 
Samaropsi s s p . B 
Samaropsis s p  . C 
Cordaicarpus s p  . A 
Cordaicarpus s p  . B 

c f .  Mariopteris 
cf . Eremopteris 
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rare in other floras. Flora similar to the Spencer Farm was first ob- 
served in western Illinois by White (1908), who gave a preliminary list 
including the nomen nudum " ~ a c o e i a . "  White (1931) suggested that this 
flora grew on the limestone plains of western Illinois. Leary (1973) re- 
ported on the systematic position and reconstruction of Lacoea. 
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The m a t e r i a l  used i n  t h i s  s tudy comes from t h e  no r theas t e rn  edge 
of an o u t l i e r  of Pennsylvanian s t r a t a  t h a t  i s  s epa ra t ed  from t h e  main 
a r e a  of Pennsylvanian depos i t s  by t h e  e ros ion  of t h e  La Moine River  Val- 
l e y  ( t e x t  f i g .  1). The c o l l e c t i n g  s i t e s  a r e  i n  no r theas t e rn  Brown County, 
I l l i n o i s  ( ~ u s h v i l l e ,  I l l i n o i s  15-Min. Quad.; NW%, SWk NWk SWk Sec. 12,  
and N& S ~ G  N& SE)L Sec. 11, T. 1 N., R. 3 W . ) ,  on t h e  b l u f f s  of t h e  La 
Moine River ( former ly  "crooked creek") .  One l o c a l i t y  i s  along t h e  road  
t h a t  runs northwest-southeast and p a r a l l e l s  t h e  r i v e r ;  t h e  exposure i s  
1 5  meters northwest of t h e  t u r n  of t h e  road.  A second l o c a l i t y  i s  lo- 
ca t ed  i n  a smal l  r av ine  about 75 meters  west  of t h e  f i r s t  l o c a l i t y .  The 
exposures a t  both  l o c a l i t i e s  a r e  a t  t h e  same e l e v a t i o n  and s t r a t i g r a p h i c  
pos i t i on .  The specimens descr ibed  i n  t h i s  paper a r e  housed i n  t h e  col- 
l e c t i o n s  of t h e  I l l i n o i s  S t a t e  Museum (ISM). 
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GEOLOGY 

Erosion of t h e  sub-Pennsylvanian 
l imes tones  i n  t h e  a r e a  of t h e  Spen- 
c e r  Farm produced a very  i r r e g u l a r  
s u r f a c e  wi th  r e l i e f  of a t  l e a s t  1 2  
meters .  The e a r l i e s t  Pennsylvanian 
depos i t s  f i l l e d  low a reas  only. They 
a r e  discontinuous and va ry  g r e a t l y  
i n  t h i ckness  and l i t h o l o g y .  The de- 
p o s i t s  descr ibed  i n  t h i s  r e p o r t  rep- 
r e s e n t  t h e  e a r l y  f i l l i n g  of a r av ine  
i n  t h e  Miss iss ippian  l imes tone  and 
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Text f i g .  2 - Geologic i n t e r p r e t a t i o n  of cross s ec t i on  through t h e  Spencer 
Farm l o c a l i t y  . 

dolostone. The e a r l y  Pennsylvanian deposi ts  were, a s  they a r e  today, 
loca ted  between f a i r l y  s t e e p  b l u f f s  of t h e  St .  Louis and Salem Limestones 
( t e x t  f i g .  2 ) .  The geology of t h i s  l o c a l i t y  has been described by Leary 
(1974a). 

The geologic pos i t ion  of t h e  f lora-bearing beds i s  not  d i r e c t l y  
obvious i n  t h e  f i e l d  because much of t h e  a rea  i s  covered and t h e  Penn- 
sylvanian as we l l  as  Mississippian s t r a t a  a r e  e s s e n t i a l l y  f l a t  lying.  
The f i r s t  impression i n  t h e  f i e l d  i s ,  the re fo re ,  t h a t  t h e  plant-bearing 
beds a r e  over la in  by t h e  Salem and S t .  Louis Limestones. The f l o r a  and 
t h e  i r r e g u l a r  predeposi t ional  su r face ,  however, a r e  c l e a r  ind ica t ions  
of t h e  Pennsylvanian age of t h e  plant-bearing beds. 

Caves, s inkholes ,  and channels containing Pennsylvanian age sha le  
and sandstone a r e  present  i n  Ordovician, S i l u r i a n ,  and Devonian lime- 
s tones  i n  Rock I s l and  (savage and Udden, 1921), Whiteside ( ~ c ~ i n n i s  and 
Heigold, 1974), La S a l l e  (willman, 1942),  and Kankakee ( ~ r e t z ,  1940) 
Counties. Plant  megafossils have been found i n  deposi ts  i n  Rock I s l and  
County s ince  t h e  l a s t  century (worthen and Shaw, 1873). Caves containing 
Pennsylvanian age mate r i a l  a r e  known from Missouri; Upshaw and Creath 
(1965) described a spore f l o r a  of ea r ly  Pennsylvanian age from these  de- 
p o s i t s .  B r i l l  (1973) repor ted  a l i n e a r  deposi t  bearing fragmentary Penn- 
sylvanian p lan t  f o s s i l s  i n  S t .  Louis County, Missouri, and he in te rp re ted  
it as  a f o s s i l  va l ley .  

Leckwi jck,  Stockmans, and Wil l i2re  (1955) described a l o c a l i t y  
i n  Belgium t h a t  shows many s i m i l a r i t i e s  t o  t h e  Spencer Farm s i t e .  I n  
t h a t  l o c a l i t y  Namurian sha les ,  which were deposited i n  so lu t ion  c a v i t i e s  
i n  Visgan l imestone,  preserved an unusual f l o r a  t h a t  i s  known from only 
a few o the r  places.  

St ra t igraphy 

A composite s t r a t i g r a p h i c  sec t ion  of t h e  deposi ts  i n  t h e  v i c i n i t y  
of the f o s s i l  l o c a l i t y i s  shown i n  t e x t  f i g u r e  3. Information on l o c a l  
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s t ra t ig raphy  i s  found i n  Harvey 
(1964),  Reinertsen (1964), and 
Leary (1974a) . 

The Warsaw Shale of Missis- 
s ippian age i s  t h e  o l d e s t  forma- 
t i o n  observed i n  t h e  repor t  area .  
It i s  exposed ' i n  a small  creek 
southeast  of t h e  c o l l e c t i n g  local -  
i t i e s ,  severa l  hundred meters 
southwest of t h e  point  where t h e  
creek en te r s  t h e  La Moine River. 
The Warsaw cons i s t s  pr imar i ly  of 
l i g h t  gray, b l u i s h  gray,  o r  green- 
i s h  gray calcareous or dolomitic 
shale .  I n  some places it contains 
one o r  more beds of l i g h t  gray 
ear thy limestone t h a t  a r e  massive, 
lacking obvious bedding planes,  
and t h a t  s c a l e  off  i n  t h i n  blocks 
upon exposure. Thin beds of dolo- 
s tone,  s i l t s t o n e ,  and sandstone 
a r e  interbedded with t h e  shale .  
Contact with t h e  overlying Salem 
Limestone i s  gradat ional .  

The Salem Limestone i s  exposed 
i n  t h e  a rea  of t h e  c o l l e c t i n g  lo-  
c a l i t i e s ,  forming p a r t  of t h e  
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Text fig. 3 - Stratigraphic column of 
the rocks in the vicinity of t he  
Spencer Farm locality. 

s ides  of t h e  ravine  i n  which t h e  foss i l -bear ing Pennsylvanian sediments 
accumulated. The Salem Formation i s  predominantly a brown t o  l i g h t  
brownish gray limestone o r  dolostone. The limestone i s  dense t o  a r g i l -  
laceous,  s i l t y  or even sandy, and commonly occurs i n  i r r e g u l a r  t h i n  beds. 
This limestone or dolostone may give way t o  a l i g h t  gray or greenish 
gray dolomitic s i l t s t o n e  or sandstone, o r  a l i g h t  greenish gray calcare- 
ous or dolomitic sandy s h a l e  t h a t  c lose ly  resembles t h e  Warsaw. The 
Salem i s  10 t o  1 4  meters th ick .  

The youngest Mississippian formation i n  t h e  repor t  a rea  i s  t h e  
S t .  Louis Limestone. Only p a r t  of t h e  formation i s  present ,  pre-Penn- 
sylvanian erosion having removed a t  l e a s t  t h e  upper por t ion,  and i n  most 
a reas ,  a l l  of t h e  formation. The S t .  Louis i s  a l i g h t  gray,  dense t o  
l i thograph ic  limestone containing small  amounts of white t o  l i g h t  gray 
cher t .  Thin beds of l i g h t  greenish gray sha le  a r e  interbedded with t h e  
limestone. The limestone commonly i s  b recc ia ted ,  cons i s t ing  of angular 
fragments of l i g h t  gray,  dense limestone i n  a matrix t h a t  i s  darker gray 
and weathers r u s t y  brown. The maximum thickness  of t h e  S t .  Louis ob- 
served i n  t h e  immediate a rea  i s  4 meters. 

The f ossi l-bearing s t r a t a  a r e  t h e  lowermost Pennsylvanian depos- 
i t s  i n  t h e  a rea  and belong t o  t h e  Caseyvil le Formation. They cons i s t  of 
very i r r e g u l a r l y  interbedded s i l t s t o n e ,  fine-grained sandstones, and 
shales  deposited i n  steep-sided depressions wi thin  t h e  Mississippian 
l imestones,  pr imar i ly  t h e  Salem Limestone. The s i l t s t o n e s  a r e  gray and 
we l l  sor ted;  however, lenses  of coarse quar tz  sand gra ins  i n  a matr ix  of 
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s i l t  and c l a y  occur. The sandstones a r e  gray,  w e l l  s o r t e d ,  and composed 
of qua r t z  ; t h e  s h a l e  l e n s e s  a r e  gray. Where weathered,  t h e  s h a l e s ,  s i l t s  
and sandstones become ochre t o  r u s t  brown. The bases of some sandstone 
beds a r e  conglomeratic w i th  c l a y  pebbles dominating. This l i t h o l o g y ,  
t o g e t h e r  w i t h  t h e  i r r e g u l a r  and wavy bedding of  t h e  coarse  c r o s s - s t r a t i -  
f i c a t i o n ,  i n d i c a t e s  depos i t i on  i n  r a p i d l y  moving water .  Fur ther  indica-  
t i o n s  of depos i t i on  i n  such water  a r e  t h e  t w i s t e d  and d i s t o r t e d  p l a n t  
f o s s i l s  which o f t e n  c r o s s  bedding p lanes .  That t h e  p l a n t s  were brought 
i n  by fast-moving water  i s  a l s o  i n d i c a t e d  by t h e  f a c t  t h a t  they  a r e  most 
common i n  t h e  coa r se r  beds. 

Overlying t h e  fos s i l -bea r ing  s t r a t a  i s  a  rus t -colored  sha l e .  It 
over laps  t h e  t o p  of t h e  Salem and caps t h e  h i l l  between t h e  two c o l l e c t i n g  
l o c a l i t i e s .  I t s  t h i ckness  and exact  s t r a t i g r a p h i c  r e l a t i o n s h i p  a r e  not  
known; however, it probably unde r l i e s  t h e  Babylon Sandstone Member of 
t h e  Abbott Formatign. The Babylon Sandstone i n  t h e  r e p o r t  a r e a  i s  approx- 
imate ly  4 meters  t h i c k ,  al though elsewhere it i s  a s  much a s  8 meters  
t h i c k .  It i s  composed almost e n t i r e l y  of medium t o  coarse  qua r t z  g ra ins .  
For t h e  most p a r t ,  t h e  sandstone i s  l i g h t  gray t o  ye l lowish  gray ,  b u t  
t h e  weathered s u r f a c e  may b e  i ron-s ta ined  a r edd i sh  brown. The upper 
p a r t  i s  t h i c k  and i r r e g u l a r l y  bedded t o  massive, and conta ins  S t i g m a r i a  
and ~ e p i d o d e n d r o n  impressions,  The lower p a r t  i s  c ros s  bedded and con- 
t a i n s  carbonaceous p a r t i n g s .  To t h e  n o r t h e a s t ,  t h e  sandstone in ter tongues  
w i t h  sha l e .  

Overlying t h e  sandstone i s  approximately 30 cm of underclay and 
s h a l e ,  l i g h t  near  t h e  t o p  and darker  and sand ie r  near  t h e  base.  A t h i n  
c o a l  i s  exposed where a  road  c ros ses  a  creek about 300 m south of t h e  
c o l l e c t i n g  l o c a l i t i e s .  The c o a l  ranges i n  t h i ckness  from 45 cm t o  only 
8 cm. The th inn ing  i s  appa ren t ly  t h e  r e s u l t  of  p o s t - l i t h i f i c a t i o n  chan- 
ne l ing ,  a s  t h e  base  of t h e  c o a l  i s  even and t h e  upper con tac t  very  ir- 
r e g u l a r .  The c o a l  has been t e n t a t i v e l y  i d e n t i f i e d  a s  t h e  Pope Creek 
Coal Member of t h e  Abbott Formation. 

The h i a t u s  between t h e  Miss iss ippian  and Pennsylvanian beds i s  
appa ren t ly  q u i t e  long i n  Brown County. The S t .  Louis Limestone i s  t h e  
youngest Miss iss ippian  u n i t  preserved,  and t h e  e n t i r e  Chesterian S e r i e s  
i s  missing.  The f i r s t  widespread depos i t  of Pennsylvanian age i s  t h e  
Babylon Sandstone Member of t h e  Abbott Formation. Thus t h e  Caseyvi l le  
i s  r ep resen ted  only by t h e  p lant -bear ing  beds. 

The S t .  Louis Limestone has been t e n t a t i v e l y  c o r r e l a t e d  wi th  t h e  
cu  I11 a i n  Europe ( ~ o l l i n s o n ,  S c o t t ,  and Rexroad, 1962). The Babylon 
Sandstone i s  of Westphalian B age.  Thus t h e  upper p a r t  of t h e  Visean, 
t h e  e n t i r e  Namurian, and t h e  Westphalian A a r e  miss ing  between t h e s e  two 
u n i t s .  This  gap r ep resen t s  a  t ime span of 1 0  t o  20 m i l l i o n  yea r s   r ran- 
c i s  and Woodland, 1964).  The plant-bearing s t r a t a  could have been de- 
pos i t ed  any t ime dur ing  t h a t  i n t e r v a l .  Determination of t h e  age of t h e  
f l o r a  i s  t hus  c r u c i a l  f o r  t h e  d a t i n g  of t h e s e  beds. 

LYCOPSIDS 
L e p i d o d e n d r o n  w o r t h e n i  Les quereux 

Text f i g .  4 ~ ;  p l .  1, f i g .  1 

The s i n g l e  specimen of L e p i d o d e n d r o n  from t h e  Spencer Farm lo-  
c a l i t i e s  c o n s i s t s  of n ine  l e a f  cushions i n  an a r e a  3.5 by 1 . 5  cm. The 
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length-to-width r a t i o  i s  about 2 : l ;  t h e  cushions a r e  1.3 t o  1 . 5  cm long 
and 0.5 t o  0.7 cm wide. Each cushion merges wi th  those  above and below. 

There a r e  t r a n s v e r s e  wr inkles  on t h e  lower p o r t i o n  of nea r ly  a l l  
t h e  cushions,  and wr inkles  a r e  v i s i b l e  on t h e  upper p a r t  of one. A 
prominent l i g u l e  s c a r ,  a  s h o r t  v e r t i c a l  s l i t ,  i s  seen j u s t  above t h e  
l e a f  s c a r .  The o u t l i n e s  and d e t a i l s  of  t h e  l e a f  s c a r s  a r e  not  c l e a r .  
They a r e  l o c a t e d  j u s t  above t h e  c e n t e r  of t h e  cushions and appear  t o  be  
nea r ly  a s  wide a s  t h e  cushions.  

SPHENOPSIDS 
Annularia  c  f  . vernens is  

Text f i g .  4 ~ ,  C ;  p l .  1, f i g .  4 

Description.-The l eaves ,  averaging 1 2  i n  a  v e r t i c i l ,  a r e  5 mm 
long and 1 mm wide. Each l e a f  i s  s l i g h t l y  longer than  t h e  in ternode .  - 
The l eaves  a r e  conspicuously l a n c e o l a t e ,  more o r  l e s s  uniform i n  width, 
t a p e r  toward t h e  base  and toward t h e  a c u t e  apex. They a r e  equal  i n  
l eng th ,  r a d i a t e  fYom t h e  node; t hey  a r e  s t r a i g h t  o r  s l i g h t l y  curved. The 
midrib i s  0.3 mm wide and i s  l o n g i t u d i n a l l y  s t r i a t e d .  The stem i s  1 m m  
wide, w i th  in ternodes  3 t o  4 mm long.  

Discussion.-A s i n g l e  specimen r e f e r a b l e  t o  t h i s  spec i e s  has 
been found a t  Spencer Farm. A t  f i r s t  g lance ,  t h e  l e a f  arrangement ap- 
pears  t o  be  t h a t  of A s t e r o p h y l l i t e s ,  an impression he ld  o r i g i n a l l y  by 
Arnold (1949) regard ing  h i s  specimen from Michigan. However, c l o s e r  
examination of t h e  I l l i n o i s  specimen r e v e a l s  t h a t  some l eaves  r a d i a t e  
from t h e  a x i s  a t  an angle  g r e a t e r  t han  90°. Abbott (1958) i n t e r p r e t e d  
t h e  l eaves  a s  r a d i a t i n g  from t h e  node i n  a s i n g l e  p lane  and t r a n s f e r r e d  
t h i s  spec i e s  t o  Annularia .  

The number of l eaves  pe r  whorl i s  not  determinable from t h e  11- 
l i n o i s  specimens. A maximum of s i x  i s  observed al though it i s  c e r t a i n  
t h a t  o t h e r s  were o r i g i n a l l y  p re sen t  b u t  a r e  not  v i s i b l y  preserved.  The 
r a t i o  of width t o  l eng th  of t h e  l eaves  i s  more l i k e  t h a t  of  Annularia  
t han  ~ s t e r o p h y l l i t e s ,  a s  o r i g i n i a l l y  noted by Arnold (1949, p. 183) and 
Abbott (1958, p. 326).  

Annularia  c f .  a s t e r i s  
PI. 1, f i g .  6 

One specimen of Annularia  has been found i n  t h e  Spencer Farm 
F lo ra ;  it shows only a s i n g l e  whorl of l eaves .  The l eaves  a r e  3 t o  4 mm 
long and about 1 mm wide. The midvein i s  not v i s i b l e .  There a r e  e i g h t  
l eaves  i n  t h e  whorl,  which i s  7 mm i n  diameter. 

The specimen i s  s i m i l a r  t o  A, a s t e r i s  i n  t h e  number of l eaves  i n  
t h e  whorl,  i n  o v e r a l l  s i z e ,  dnd i n  t h e  gene ra l  shape of t h e  l eaves .  

A s t e r o p h y l l i t e s  l o n g i f o l i u s  ( s t e r n b e r g )  Brongniart  
P1. 1, f i g .  5 

The l i n e a r  l eaves  a r e  1 . 5  mm wide, except  f o r  a  s i n g l e  specimen 
(ISM 416124) t h a t  has l eaves  only 0.25 t o  0.375 mm wide; and they  a r e  
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preserved up t o  5 cm long. They extend from t h e  stem a t  angles  of 30' 
t o  45O. I n  t h r e e  specimens, t hey  over lap  two nodes. The l eaves  and 
stems a r e  s t r i a t e d .  

I n  our specimens, only s i x  t o  e i g h t  l eaves  a r e  v i s i b l e  i n  each 
v e r t i c i l ,  b u t  t h i s  may be  t h e  r e s u l t  of p re se rva t ion .  I n  o the r  a spec t s ,  
t h e  specimens conform t o  published d e s c r i p t i o n s  of A. l o n g i f o l i u s .  

As te rophy l l i  t e s  c f  . e q u i s e t i  formis  

Three very  sma l l  specimens of  A s t e r o p h y l l i t e s  have been found i n  
t h e  Spencer Farm Flora .  They a r e  t o o  poor ly  preserved  t o  al low a pre- 
c i s e  i d e n t i f i c a t i o n ,  b u t  a r e  s i m i l a r  t o  A. equ i se t i fo rmis  i n  o v e r a l l  
propor t ion  and form. A t  l e a s t  1 2  l eaves  were p re sen t  on each v e r t i c i l .  
The l eaves  extend from t h e  a x i s  a t  almost 90' and then  curve upward. 
They a r e  narrow and s l i g h t l y  over lap  t h e  node above. The l eaves  a r e  
7 mm long and 0.5 mm wide, and t h e  midvein i s  approximately 0.2 mm wide. 
Although no complete whorl i s  preserved ,  it i s  c l e a r  t h a t  o r i g i n a l l y  
t h e r e  were a t  l e a s t  1 2  l eaves  per  whorl.  The in ternode  l eng th  i s  2.0 mm, 

Mesocalamites c f .  c i s t i i f o r m i s  ( ~ t u r )  Hirmer 
Text f i g .  4 ~ ,  E;  p l .  1, f i g .  3 

The Spencer Farm F lo ra  conta ins  1 4  specimens of calamitean p i t h  
c a s t s  and impressions.  A l l  determinable d a t a  on t h e s e  specimens a r e  
given i n  t a b l e  2. The most meaningful c h a r a c t e r i s t i c s  a r e  ( 1 )  t h e  con- 
t i n u i t y  of t h e  r i b s ,  ( 2 )  number of r i b s  pe r  cent imeter ,  and (3 )  length-  
to-width r a t i o  of  t h e  nodes. 

On most specimens a ma jo r i ty  of  t h e  r i b s  pass  cont inuous ly  ac ros s  
t h e  node whereas t h e  o the r s  a l t e r n a t e .  The narrow stems,  however, which 
bear  t h e  Calamostachys cones, do not  show any a l t e r n a t i n g  r i b s .  This  
v a r i a t i o n  seems t o  e x i s t  only on very  t h i n ,  f e r t i l e  branches,  and does 
not  i n d i c a t e  a s p e c i f i c  o r  gener ic  d i f f e rence .  

Calamostachys andanensis  Stockmans and W i l l i e r e  
Text f i g .  4 ~ - I ;  p l .  1, f i g s .  2, 7 

There a r e  about t e n  specimens which can b e  a t t r i b u t e d  t o  Cal- 
amostachys; apparent ly  a l l  of t h e  specimens belong t o  one spec ie s .  

Description.-Whorls of b r a c t s  a l t e r n a t e  w i th  whorls of sporang- 
iophores.  The sporangiophores b e a r  fou r  sporangia  which were probably - 
a t t a c h e d  t o  a p l a t e .  The axes of t h e  sporangiophores form r i g h t  angles  
w i th  t h e  main a x i s  and a r e  a t t ached  i n  t h e  middle between two whorls of 
b r a c t s .  The measurements a r e  given i n  t a b l e  3. 

The specimens a r e  w e l l  preserved  i n  t h e  s i l t s t o n e  and compaction 
during e a r l y  d i agens i s  was s l i g h t .  Nevertheless  only a few c h a r a c t e r i s t i c s  

Text f i g .  4 - F o s s i l  p l a n t s  from t h e  Spencer Farm Flora .  A,  Lepidodendron 
wortheni l e a f  cushions. B y  C, Annular ia  c f .  ve rnens i s ,  C- p a r t i a l  r e -  
cons t ruc t ion .  D ,  E ,  Mesocalamites c f .  c i s t i i f o r m i s .  F- I ,  Calamostachys 
andanensis ,  F- complete cone, G- cones a t t a c h e d  t o  Mesocalamites c f .  cis- 
t i i f o r m i s ,  H- r e c o n s t r u c t i o n  of p a r t  of t h e  cone, I- r e c o n s t r u c t i o n ,  view 
i n t o  one v e r t i c i l .  Bar s c a l e s  a r e  5mm long. 
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TABLE 2-MEASUREMEKTS OF SPECIMENS OF MESOCALAMITES c f . 
C I S T I I F O R M I S  FROM THE SPENCER FARM FLORA 

Internode Number Average 
Accession length Width Length/ of Ridges/ width Alternating 

no. (mm> (mm) width ridges cm (mrn) Continuous" Termination 

2.6  15 8 1 .2  a/c 

2.4 15 20 0 .5  a/c 

2 .5  20+ 12 0 .8  a/c 

7 10 20-25 0 .5  a/c 

6 7 3 0 0 . 3  unclear 

3f  16 20? 0 .5  unclear 

4 7-8 30-40 0.25-0.3 cont. (a/c?) 

ca. 5 18 25 0.4 a/c 

>1 .4  24 10-12 0.8-1 a/c 

ca. 4 I l k  17f --- a/ c 

ca. 6 6-8 25 0.4 a/c 

The following bear Calamostachys 

5 12 3 0 0 . 3  cont . 
7 8 25 0 .4  cont. ? 

10 7 25 0 .4  con t . 

pointed 

unclear 

unclear 

unclear 

unclear 

unclear 

unclear 

pointed 

pointed 

unclear 

pointed 

a a/c = both alternating and continuous. 

TABLE 3-MEASUREMENTS OF SPECIMENS OF CALAMOSTACHYS ANDANENSIS 

FROM THE SPENCER FARM FLORA 

Length Width Length of Size of Length Length of 
Specimen of cone of cone internodes sporangia of bracts sporangiospore 

no. (mm) (md (mm) (mm) (mm> (mm) 
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a r e  preserved i n  any one specimen. One specimen gives t h e  impression 
t h a t  t h e r e  were only four  sporangiophores and s i x  b r a c t s  per whorl. I n  
another specimen t h e r e  a r e  four sporangiophores and probably 12 b rac t s .  
It i s  not c e r t a i n  whether t h e  sporangia were a t tached t o  a p l a t e  or t o  
small extensions of t h e  sporangiophore. I n  one specimen t h e r e  seems t o  
be a p l a t e ,  whereas i n  a second specimen t h e  p l a t e  cannot be observed. 
The cone has a t  i t s  t i p  a l i t t l e  t u f t  apparently of four  b r a c t s .  The 
sporangia were oval  and a r e  now f l a t t ened .  

Discussion.-The Calamostachys species  described belongs t o  t h e  
Mesocalamites found i n  t h e  same f l o r a .  There a r e  t h r e e  specimens t h a t  
show cones at tached t o  t h e  ax i s .  Leggewie and Schonefeld (1961) found 
Calamostachys sengsensis associa ted  with Mesocalami tes c i s t i i f o r m i s  . 
Nine other  species of Calamostachys t h a t  supposedly belong t o  Mesocal- 
amites a r e  known from t h e  Namurian. Our specimens a r e  s i m i l a r  i n  s i z e  
and c h a r a c t e r i s t i c s  t o  C, andanensis. Al l  other species  of s imi la r  
s i z e  can be excluded owing t o  d i f ferences  i n  t h e  shape of t h e  b r a c t s .  
I n  genera l  appearance t h e  Spencer Farm mate r i a l  resembles C. binneyana, 
which i s  known from p e t r i f a c t i o n s  throughout t h e  Upper Carboniferous. 
However, C. binneyana has s i x  sporangiophores per whorl and the  b rac t s  
a r e  shor te r  than i n  our form. Purkyhov& (1970) repor ted  C,  ramosa from 
t h e  Namurian A of Czechoslovakia. Her f i g u r e s  and desc r ip t ion  f i t  our 
specimen very wel l .  However, Calamostachys ramosa was used f o r  t h e  
f r u c t i f i c a t i o n s  of Calamites cas inatus  (=  Calamites ramosus) , which oc- 
curs i n  t h e  Westphalian A t o  C ( ~ o u r e a u ,  1964, p. 273), and i s  q u i t e  
d i f f e r e n t  from t h e  Mesocalamites i n  t h e  Spencer Farm Flora.  

Remy and Remy (1975b) demonstrated t h a t  ma te r i a l  described as  
Calamostachys represents  two d i f f e r e n t  organizat ional  plans,  i n  which 
t h e  vascu la r i za t ion  of t h e  sporangiophore d i f f e r s .  Our mate r i a l  does 
not show t h e  vascular  bundle; the re fo re ,  we must r e t a i n  t h e  genus Cal- 
amostachys sensu amplo. 

FERNS 
Al lo iop te r i s  graci l l ima ( ~ e w b e r r y  ) D. White 

Text f i g .  5A-C; p l .  2, f i g s .  1-4 

S y n o n y m y  

1873 Odontopteris graci l l ima Newberry, p. 382-383, p l .  
46, f i g s .  1-3a. 

1908 A l l o i o p t e r i s  g rac i l l ima  D. White, p. 269 

Description.-Pinnules 4 t o  5 mm long, 2 mm wide, inc l ined  45' 
toward t h e  t i p  of t h e  pinna; pinnule rhomboidal-shaped, smaller  pinnules 
fused with neighboring pinnules;  one vein  en te r s  each pinnule,  and forks  
twice;  o lder  pinnules s p l i t t i n g  up i n t o  t h r e e  lobes;  some pinnules have 
t h r e e  t e e t h  a t  t h e  t i p ,  Basal catadromic and anadromic pinnules a r e  
aphleboid and l ace ra ted ;  contain about 6 t o  10 t ee th .  Pinna long,  s t r ap -  
shaped, i n s e r t e d  a t  an angle of 35' t o  70'; pinna more than 60 mm long 
and 3 t o  5 mm wide; pinna of lower order more than 20C rnrn long and more 
than 100 mm wide; more than 26 pinnules on one s i d e  of a pinna. 
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Material .  -The syntypes of Newberry (1873) a r e  i n  t h e  co l l ec t ion  
of t h e  New York Botanical  Garden (NYBG).  The best-preserved specimen 
(NYBG 5914 G )  i s  t h e  one f igured  by Newberry (1873) on p l a t e  46, f i g u r e  
3. Specimen NYBG 8320 G i s  f igured  on p l a t e  46, f i g u r e  1. The speci- 
men of p l a t e  46, f i g u r e  2, could not  be located.  The specimens from t h e  
Spencer Farm Flora  have t h e  ISM numbers 416509, 416530, 416531, 416434, 
416450, 416451, 416452, and 416453. 

Discussion .-Newberry (1873) recognized t h a t  t h i s  species  d id  
not  belong i n  t h e  form genus Odontopteris. He bel ieved,  however, t h a t  
he should not make a new genus on t h e  b a s i s  of one species.  H i s  descrip- 
t i o n  mentions t h a t  two veins en te r  t h e  pinnules,  and i n  p l a t e  46, f i g u r e  
2a, he even shows t h r e e  veins o r ig ina t ing  on t h e  pinna rach i s .  Exmina- 
t i o n  of t h e  syntypes shows t h a t  only a s i n g l e  ve in  en te r s  t h e  pinnules 
and gives r i s e  t o  one o r  two l a t e r a l  veins.  The s p l i t t i n g  up of t h e  
l a r g e r  pinnules seems t o  occur along t h e  veins ,  ind ica t ing  t h a t  t h e  
s p l i t t i n g  i s  a post-mortem phenomenon. 

Newberry (1873) mentioned a f e r t i l e  specimen (NYBG 1970). The 
specimen i s  small  and does not preserve a sporangia l  o r  pinnule s t ruc-  
tu re .  It cannot be  d e f i n i t e l y  i d e n t i f i e d .  The pinnae a r e  3.5 mrn wide 
and s t r a p  shaped and can the re fo re  be  compared wi th  A, graci l l ima,  

Al lo iop te r i s  graci l l ima has a c lose  s i m i l a r i t y  t o  A. plumosae- 
formis,  which was described by Gothan (1941) from t h e  Namurian B of 
Germany. I n  A. plumosaeformis, however, t h e  pinnules a r e  smaller  and 
t h e  t i p s  of t h e  pinnules a r e  b lun t .  Gothan compares A ,  plumosaeformis 
wi th  A. s t e rnberg i ,  which i s ,  however, d i s t i n c t l y  d i f f e r e n t  by v i r t u e  
of t h e  rec tangular  i n s e r t i o n  of t h e  pinna a t  t h e  pinna-bearing axis .  The 
same i s  t r u e  f o r  A. e rosa  ( ~ e s ~ u e r e u x ,  1880, p l .  44, f i g .  I ) ,  which fur-  
thermore has concavely rounded recess ions  between t h e  pointed l ace ra ted  
t i p s  ins tead  of acute t i p s  l i k e  those  i n  A, graci l l ima.  A, th innfeldi -  
o ides  has l a r g e r  pinnules and wider pinnae, bu t  i t s  o u t l i n e  i s  s i m i l a r  
t o  t h a t  of A. graci l l ima.  A, radstockensis i s  s i m i l a r  t o  A, g rac i l l ima  
i n  genera l  aspect  and i n  t h e  f a c t  t h a t  t h e  vein  dichotomizes s h o r t l y  
a f t e r  enter ing t h e  pinnule. The two a r e  d i f f e r e n t ,  however, i n  t h e  
shape of t h e  pinnule;  A. sadstockensis has rounded lobes ,  which do not 
occur i n  A, graci l l ima,  

Al lo iop te r i s  c f .  q u e r c i f o l i a  

This specimen (ISM 416536) i s  not preserved s u f f i c i e n t l y  f o r  a 
pos i t ive  i d e n t i f i c a t i o n ,  but  t h e  general  character  of t h e  well-pronounced 

Text f i g .  5 - F o s s i l  p l a n t s  from t h e  Spencer Farm Flora .  A-C, A l l o i o p t e r i s  
g r a c i l l i m a ,  A- b a s a l  aphleboid p innu le ,  B- p innu les  i n  t h e  middle of a  
pinna,  and C- p innu les  showing vena t ion  p a t t e r n  and breakup of  p innu les  
a long v e i n s .  D,  r e c o n s t r u c t i o n  of one p innu le  of Dactylotheca aspera .  
Bar s c a l e s  a r e  5mm long.  E ,  h y p o t h e t i c a l  s t e p s  i n  t h e  evo lu t ion  of noeg- 
g e r a t h i a l i a n  cones: 1- Archaeopte r i s - l ike  f r u c t i f i c a t i o n ;  2- Noegger- 
a t h i o s t r o b u s ;  3- Lacoea; and 4- D i s c i n i  tes. 
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axis  and t h e  shor t  pinnae i s  more l i k e  A, q u e r c i f o l i a  than any other 
species  of Al lo iop te r i s .  Measurements : pinna 4 rnm long, 2 mm wide, 2 
mm apar t .  Pinnules 0.8 mm long. 

Dactylotheca aspera ( ~ r o n g n i a r t  ) Z e i l l e r  
Text f i g .  5D; p l .  3, f i g s .  1-3 

Description.-Frond two ( o r  t h r e e )  times pinnate. Pinnules 9 mm 
long, 2.5 mrn wide, at tached 3.5 t o  4 mm apar t ;  shape and attachment 
pecopteroid,  s l i g h t l y  r e s t r i c t e d  a t  t h e  d i s t a l  s i d e  of t h e  base. Pin- 
nules lobed with f i v e  lobes on each s i d e ,  t i p  rounded, lobes rounded 
and about 1.3 mm wide. Venation badly preserved, bu t  apparently one 
midvein with two unforked l a t e r a l  veins per lobe, Two t o  s i x  sporangia 
per lobe;  sporangia elongated, small ,  0.8 x 0.2 mm. 

Discussion.-This species  bears  pecopteroid pinnules with elon- 
gated,  s o l i t a r y  sporangia t h a t  do not show any t r a c e  of an annulus. The 
arrangement of t h e  sporangia i s  t y p i c a l l y  t h a t  found i n  t h e  f r u c t i f i c a -  
t i o n  genus Dactylotheca Z e i l l e r .  Dyotheca Hartung has a l s o  been used 
f o r  these  forms, and they a r e  s imi la r  t o  Renault ia S tu r  i n  general  ap- 
pearance, The fragmentary specimens a t  hand, which a r e  preserved i n  a 
r e l a t i v e l y  coarse matr ix ,  do not allow a thorough revis ion,  Thus fo r  
t h e  present  paper, Dactylotheca i s  used. 

~ e c o p t e r i s  aspera i s  known from t h e  Lower Carboniferous t o  t h e  
lower p a r t  of t h e  Westphalian A ( ~ e a y  and Remy, 1959, p. 63).  Our speci- 
mens compare c losely  with t h e  f i g u r e s  of t h e  same species  from t h e  
Namurian A of Czechoslovakia (~urky6ov6,  1970, p l .  39, f i g s .  6, '6a). 
There i s  some s i m i l a r i t y  with Pecopter is  ( ~ e n f t e n b e r g i a )  namurica Pur- 
kydov6 (1970, p. 214, p l .  40, f i g s .  3, 3a, 3b). There i s  some o v e r a l l  
s i m i l a r i t y  t o  Pecopter is  ( ?  ~ a c t ~ l o t h e c a )  oregonensis Arnold from t h e  
Namurian of Oregon. However, t h e  l a t t e r  species  has smaller  pinnules 
and t h i c k e r  sporangia, Our specimens can a l s o  be  compared with ~ e n a u l t i a  
g r a c i l i s .  The pos i t ion  of t h e  sporangia i s  very s imi la r  t o  t h a t  i n  
R, g r a c i l i s  bu t  t h e  sporangia a r e  more elongated i n  our specimens. 

NOEGGERATHIALES 
( ? Progymnosperms ) 

The Noeggerathiales a r e  a r a r e  group of uncer ta in  systematic po- 
s i t i o n .  The few forms belonging t o  t h i s  group a r e  normally found i n  
small  numbers and as  fragmented specimens. I n  t h e  Spencer Farm Flora ,  
however, they a r e  t h e  second most common group of p lan t s  a f t e r  t h e  
Pteridosperms. As t h e  geologic pos i t ion  of t h i s  f l o r a  ( rav ine  deposi t )  
ind ica tes  an "extrabas inal ,  " or upland, f l o r a  and because Noeggerathiales 
a r e  extremely r a r e  i n  roof-shale f l o r a s  ( 1  i n  4000 specimens i n  t h e  11- 
l i n o i s  g as in), it i s  concluded t h a t  t h e  Noeggerathiales were upland plants .  

I n  t h e  Spencer Farm F lo ra ,  t h r e e  spec ies ,  Lacoea s e r i a t a ,  Palae- 
opteridium r e u s s i i  , and Gulpenia limburgensis , have been assigned t o  the 
Noeggerathiales. Lacoea i s  without a doubt a noeggerathialean cone, and 
Palaeopteridium has genera l ly  been regarded a s  a member of t h i s  group, 
However, we a r e  t e n t a t i v e l y  assoc ia t ing  Gulpenia wi th  t h e  Noeggerathiales 
f o r  t h e  f i r s t  time, 
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The systematic pos i t ion  of t h e  Noeggerathiales was always uncer- 
t a i n ,  and d i f f e r e n t  workers arranged them q u i t e  d i f f e r e n t l y  i n  t h e  sys- 
tem. Boureau (1964, p. 481) l i s t s  t h e  o lder  suggestions. The Noeggera- 
t h i a l e s  were compared with Ferns, Gymnosperms, and ~ m e s i p t e r i s  ( ~ r o w n e ,  
1933; Bierhors t ,  1971). Other authors considered them t o  be  of uncer- 
t a i n  pos i t ion ,  and Boureau (1964) used a separa te  d iv i s ion ,  Noeggerathi- 
ophyta. Beck ( 1976) suggested t h e  p o s s i b i l i t y  t h a t  t h e  Noeggerathiales 
might be  t h e  p ter idophyt ic  descendants of t h e  Progymnosperms. We agree 
with Beck t h a t  t h e  ex te rna l  morphological characters  of severa l  Noegger- 
a t h i a l e s  a r e  very s i m i l a r  t o  t h e  Archaeopteridales. The Noeggerathiales 
a r e  character ized by heterospory, by cones of r a d i a l  s t r u c t u r e ,  and, i n  
many specimens by wedge-shaped s t e r i l e  pinnules ( o r  leaves?)  with open 
dichotomous venation. The s t e r i l e  f o l i a g e  c lose ly  resembles t h a t  of 
Archaeopteris. The heterospory i s  another c h a r a c t e r i s t i c  common t o  
Noeggerathiales and Progymnosperms. S t r u c t u r a l  and palynological  infor-  
mation w i l l  be  necessary t o  v e r i f y  t h i s  hypothesis. 

The age d i s t r i b u t i o n  of a l l  f r u c t i f i c a t i o n  and f o l i a g e  genera 
t h a t  have any morphological s i m i l a r i t i e s  t o  Progymnosperms or Noeggera- 
t h i a l e s  i s  shown i n  t e x t  f i g u r e  6. The f igure  shows t h a t  such forms a r e  
present  throughout t h e  Pennsylvanian and t h e  lower Permian. It demon- 
s t r a t e s  a t  t h e  same time how incomplete t h e  record is. Any ideas  about 
n a t u r a l  r e l a t ionsh ips  between these  genera would be premature. We do 
not even suggest t h a t  a l l  genera shown belong t o  t h e  same order o r  c lass .  

UPPER 
DEVONIAN 

fructi f ication 

I F r e m o ~ f  eris 

Fructification 

Foliage 

PERMIAN 
LOWER 

:ARBONIFEROUS 

Text f i g .  6 - S t r a t i g r a p h i c  r anges  of f o l i a g e  and f r u c t i f i c a t i o n s  o f  Progym- 
nosperms, Noeggera th ia l e s ,  and s i m i l a r  f o l i a g e .  S = S a a r o p t e r i s ,  N = 
Noeggera th io s t robus  , T = T i n g i o s  tachya , P = ~ a l a m p t e r i d i u m .  

UPPER 
CARBONIFEROUS 

Namurian Westphalian Stephanian 
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The f r u c t i f i c a t i o n  genera of t h e  Noeggerathiales , Noeggexathi- 
os trobus Feistmantel ,  Discini  t e s  Feistmantel ,  and Lacoea Read 1946, 
emend. Leary 1973, can be arranged i n  a form-evolutionary sequence t h a t  
r equ i res  only small  t ransformations between t h e  d i f f e r e n t  forms ( t e x t  
f i g .  5 ~ ) .  

The l i n e  s t a r t e d  possibly with a hypothet ica l  form s imi la r  t o  
Archaeopteris. The pinnules of t h i s  hypothet ica l  form would form Noeg- 
gera thios t robus  a f t e r  t h e  formation of laminae (webbing). A shortening 
of t h e  ax i s  between t h e  attachment points  of t h e  f e r t i l e  pinnules would 
y i e l d  a f r u c t i f i c a t i o n  of t h e  Lacoea type.  Further shortening and fus ion 
of two pinnules would produce t h e  disc-shaped sporangiophore of Disc in i t e s ,  
It has t o  be emphasized t h a t  t h i s  conclusion i s  purely hypothet ica l  and 
ind ica tes  only a poss ible  trend.  

Lacoea s e x i a t a  Read emend. Leary 
~ 1 .  4,  f i g s ,  6-8 

Description.-Cone cons i s t ing  of semici rcular  sporophylls ,  which 
a l t e r n a t e  on a r a t h e r  t h i c k  axis .  Sporophylls a t tached c lose  t o  each 
o the r ,  thus c rea t ing  a very dense cone. Each sporophyll surface  i s  
covered with numerous diamond-shaped sporangia l  sca r s  arranged i n  oblique 
rows forming a d i s t i n c t i v e  pat tern .  Margin of each sporophyll  bends 
toward t h e  d i s t a l  end of t h e  cone and bears  a f r inged border. Sporophylls 
o f t en  found detached. 

Discussion,-The genus Lacoea was recognized by David White be- 
fo re  1908, bu t  he never described it (White, 1908, p, 269). Read (1946) 
described Lacoea, bu t  mis interpre ted i t s  morphology and systematic po- 
s i t i o n .  The genus was redescribed and r e i n t e r p r e t e d  by Leary (1973)~ 
who recognized t h a t  it belongs t o  t h e  Noeggerathiales, 

Lacoea i s  i n  appearance very s i m i l a r  t o  Disc in i t e s ,  The p a t t e r n  
of sporangia l  attachment and t h e  f r inged margin a r e  i d e n t i c a l .  The only 
di f ference  i s  t h a t  Lacoea has semici rcular  sporophylls whereas Discini  tes 
has disc-shaped sporophylls  . 

Lacoea has s o  f a r  been found only i n  t h e  lower p a r t  of t h e  Penn- 
sylvanian and has been repor ted  o r  has been found i n  t h e  following local -  
i t i e s  : 

Dutch Mountain, Pennsylvania ( ~ e a d ,  1946) 
Youngstown, Ohio ( ~ e a d ,  1946) 
Rushvil le,  Ohio (seen i n  photograph of c o l l e c t i o n  specimen) 
Brown County, I l l i n o i s  ( t h i s  r e p o r t )  
northwestern I l l i n o i s  (D, White, 1908) 
Rock I s l and  County, I l l i n o i s  ( f i e l d  observation) 

I n  a t  l e a s t  f i v e  of these  s i x  loca t ions ,  Lacoea occurs wi th  
Palaeopteridium r e u s s i i  or  a very s i m i l a r  form. Nemej c (1941) repor ted  
t h a t  ~ i s c i n i  tes and Palaeopter i  dium near ly  always occur together  and 
concluded t h a t  t h e r e  was a t  l e a s t  a good chance t h a t  Disc in i t e s  might be 
t h e  f r u c t i f i c a t i o n  of Palaeopteridium. It i s  poss ible  t h a t  Lacoea i s  
j u s t  another f r u c t i f i c a t i o n  of ~a laeop te r id ium- l ike  fo l i age ,  
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Palaeopteridiurn r e u s s i i  
( ~ t t i n ~ s h a u s e n )  Kidston 

Text f i g .  7A-C; p l .  4, f i g s .  1-5 

S y n o n y m y  

Asp1 en i  tes Reussii  , 
Ettingshausen, p. 16,  
p l .  1, f i g s .  8 and 9 

Palaeopter is  Reussii  , 
Schimper, p. 478 

Archaeopteris s t r i c t a ,  
Andrews, p. 418, p l .  
49, f i g s .  2, 2a 

Archaeopteris dent i -  
cu la ta ,  Lesquereux, 
p. 774 

Archaeopteris Reussii  , 
Kidston, p. 242 

Archaeopteris Reuss i i ,  
Kidston, p. 95, p l .  
5, f i g s .  7 ,  7a 

Palaeopter id i  urn Reus- 
si, Kidston, p. 201- 
203, p l .  55, f i g s .  1- 
3 

Palaeopter id i  urn Reus- 
si, Arnold, p. 219- 
220, p l .  26, f i g .  6 

Description.-Outline of pin- 
nules wedge-shaped, spa tu la te ,  or  
diamond-shaped ( t e x t  f i g  . 7 ~ - C )  . 
Some pinnules have s t a lk - l ike  base ,  
some a r e  a t tached wi th  a l a r g e r  
p a r t  of t h e  base. Open dichotomous 
venation. Veins forking once o r  

Text f i g .  7 - F o s s i l  p l a n t s  from t h e  
Spencer Farm Flora.  A-C, v a r i a t i o n  
of Palaeopteridium reussii pinnules  
according t o  t h e i r  p o s i t i o n  on t h e  
frond o r  branch system. D, E, Gul- 
penia limburgensis pinnules .  Bar 
s c a l e s  are 5mm long. 
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twice.  Basa l  anadromic p innule  on each pinna longer  and narrower than  
normal p innules .  Only one v e i n  e n t e r s  each p innule ,  bu t  it may appear 
a s  i f  t h e r e  were two. The den ta t ion  of t h e  ou te r  margin of t h e  p innules  
i s  very  d e l i c a t e  and i s  not  v i s i b l e  i n  some types  of p re se rva t ion .  The 
frond i s  twice  p inna te  a s  f a r  a s  can be  judged from t h e  l a r g e s t  preserved 
specimens. There a r e  no i n t e r c a l a r y  p innules  ( "~wischenf i ede rn , "  o r  
r a c h i a l  p innu le s )  known. Other d a t a  a r e  found i n  t a b l e  4. 

Discussion.-The p innules  of Palaeopteridium r e u s s i i  show d i s -  
t i n c t  d i f f e r e n c e s  according t o  t h e i r  p o s i t i o n  i n  t h e  l e a f  or  branch sys- 
tem ( t e x t  f i g .  7 ~ - c ) .  The p innules  t h a t  a r e  narrower and smal ler  occur 
near  t h e  t i p  of t h e  frond.  They have a  somewhat Tingia-l ike appearance. 
The p innules  of more mature p a r t s  become wider and a t t a i n  a  diamond 
shape (rhombohedral).  The adax ia l  margin thus  becomes more and more 
p a r a l l e l  t o  t h e  a x i s .  I n  t h e  wides t  p innules ,  t h e  margin r e s t s  on t h e  
a x i s  o r  even over laps  it. The wider p innules  over lap  one another  a l s o .  

TABLE 4- COMPARIS ON OF MWUREMENTS OF PALAEOPTERIDIUM SPECIMENS 
FROM THE SPEXVCER FARM FLORA AND OTHER LOCALITIES 

P i n n u l e s  

Length  L (mm) 

Width W (mm) 

L : W  

D i s t a n c e  between 
c e n t e r s  o f  
p i n n u l e s  (mm) 

Angle  of  
a t t a c h m e n t  

P i n n a  

Width (mm) 

D i s t a n c e  be tween  
p i n n a  a x e s  (mm) 

Angle  of  
a t t a c h m e n t  

Spencer  Farm 
spec imens  

R u s h v i l l e ,  
Ohio ,  

spec imens  
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Kidston (1923) mentioned t h e  foo t  s t a l k  of t h e  pinnules of P. 
reussii.  However, t h e  foo t  s t a l k  can be seen only i n  some specimens. 
The broad pinnules e spec ia l ly  appear t o  be a t tached t o  t h e  ax i s  with a 
wider p a r t  of t h e i r  base. 

I n  a l l  t h r e e  known species  of Palaeopteridium, t h e  anadromic 
( p o s t e r i o r )  b a s a l  pinnule i s  narrower and longer than any of t h e  o ther  
pinnules. This c h a r a c t e r i s t i c  i s  a l s o  present  i n  t h e  specimens from 
Spencer Farm. Kidston (1923) furthermore repor t s  "aphleboid pos te r io r  
basa l  pinnules forming t h r e e  lobes with sharper t ee th . "  This arrange- 
ment might occur i n  t h e  lower por t ion of a l e a f ,  but  has not been ob- 
served i n  t h e  I l l i n o i s  mater ia l .  

Two species  belonging t o  ~ a l a e o p t e r i d i u m  were described under 
t h e  generic name Archaeoptesis from the Rushvil le f l o r a :  A .  s t r i c t a ,  
Andrews (1875) and A. den t i cu la ta ,  Lesquereux (1880). Neither has in- 
t e r c a l a r y  pinnules,  and both show a l l  other c h a r a c t e r i s t i c s  of t h e  genus 
Palaeopteridium. Specimens coming from t h e  type l o c a l i t y  of both species  
have been s tudied,  including t h e  holotype of A. s t r i c t a  (specimen a t  
Mariet ta College).  A ,  den t i cu la ta  was never f igured,  and no holotype 
was assigned,  bu t  t h e  specimens s tudied were i d e n t i f i e d  by Lesquereux 
and D. White [specimens i n  t h e  F ie ld  Museum of Natural  History,  Chicago: 
f i r s t  specimen UP 1354 (=  UC 40143 = No. 319 Lacoe Col l . ) ;  second speci- 
men UP 1200 (=  No. 319 Lacoe Col l . ) ] .  Neither species  mentioned above 
d i f f e r s  from t h e  other or from P. r e u s s i i ;  they a r e  the re fo re  put  i n  
synonymy here. Andrews (1875) d id  not descr ibe  t h e  t e e t h  on t h e  upper 
margin of t h e  pinnule. However, i n  t h e  specimens these  t e e t h  a r e  c l e a r l y  
present .  Lesquereux (1880) s t a t e d  c o r r e c t l y  t h a t  t h e r e  were no i n t e r -  
ca la ry  pinnules. However, t h e  catadromic (pos te r io r  o r  proximal) b a s a l  
pinnule i s  a t tached d i r e c t l y  a t  t h e  base of t h e  pinnule ax i s  and might 
thus confuse t h e  observer. 

One specimen of P. r e u s s i i  (IU-277) i n  t h e  c o l l e c t i o n  of t h e  
Universi ty of Indiana comes from t h e  base of t h e  Pennsylvanian below 
Cataract  Lake Dam (NW% NWk, Sec . 13,  T. 12 N . ,  R. 5 We ) i n  Putnam County, 
Indiana. 

Three species ,  Palaeopteridium r e u s s i i ,  P. macrophyllum, and P. 
s e s s i l i s  , have been described i n  t h i s  genus. The measurements a v a i l a b l e  
have been summarized i n  t a b l e  4. The genus i s  known from I l l i n o i s ,  In- 
diana,  Michigan, Ohio, and Pennsylvania i n  t h e  United S t a t e s  and from 
S ta f fo rdsh i re  st re at ~ r i t a i n ) ,  t h e  Ruhr D i s t r i c t  ( ~ e r m a n ~ ) ,  and t h e  
P i l sen  Basin (~zechos lovak ia )  i n  Europe. P .  r e u s s i i  was known from t h e  
Westphalian (up t o  t h e  Westphalian C )  i n  Europe. I t s  range now has t o  
be extended down t o  t h e  Namurian B. P. s e s s i l i s  occurs i n  t h e  Ruhr Dis- 
t r i c t  from t h e  Namurian C t o  t h e  Upper Westphalian' B. 

Gulpenia lirnburgensis Gothan and Jongmans in: Jongmans 
Text f i g .  7D, E; p l .  5, f i g s .  1-4 

Description.-Small cuneiform pinnules ( o r  leaves ) s p i r a l l y  a t -  
tached t o  a small  ax i s ;  appear t o  a1ternate ;pinnules  l ace ra ted  o r  toothed 
with open dichotomous venation; pinnules bend upward and o f t en  cover t h e  
base of next higher pinnule; pinnules 4 t o  8 mm long. Axis 0.6 t o  1.0 mm 
th ick .  S u p e r f i c i a l  s i m i l a r i t y  wi th  Sphenophyllum, bu t  pinnules c l e a r l y  
a l t e r n a t i n g  i n  s i d e  view. 
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Discussion.-The two fragmentary specimens found i n  t h e  Spencer 
Farm F lo ra  a r e  7 and 8 mm long. This fragmentary s t a t e  has been t y p i c a l  
of t h e  specimens found i n  Europe, too. The I l l i n o i s  specimens a r e  simi- 
l a r  t o  bu t  smaller  than t h e  specimens from t h e  Netherlands and Belgium. 
Considering t h e  normal v a r i a b i l i t y  of p l a n t s ,  t h e  s i z e  does not  consti-  
t u t e  a taxonomic d i f fe rence  ( t a b l e  5 ) .  Stockmans and Wi l l i s re  (1953) 
could show on detached pinnules t h a t  t h e  pinnules a r e  r e l a t i v e l y  broadly 
a t tached and have as many a s  eleven lobes.  I n  l a t e r a l  view ( i f  t h e  pin- 
nules a r e  a t tached t o  an a x i s ) ,  only about f i v e  lobes can be seen. 

Gothan and Jongmans (&: Jongmans , 1927 ) described Gulpenia 
limburgensis, bu t  d id  not  include a f igure .  In  1928 ( i n  : Jongmans, 
1928),  they described it again without giving a gener iyd iagnos i s .  I n  
1955, Stockmans and Wi l l i e re  (&: Leckwi jck, Stockmans, and W i l l i s r e ,  
1955) described t h e  genus Thonia from beds of t h e  Namurian A. They men- 
t ioned t h e  s i m i l a r i t y  between t h e  two genera. The only d i f fe rence  i s  
t h a t  t h e  pinnules of Gulpenia a r e  deeply l ace ra ted  whereas those of Thonia 
have only shor t  t ee th .  Considering t h e  fragmentary character  of t h e  
specimen and t h e  small amount of information ava i l ab le ,  t h i s  d i f fe rence  
does not warrant t h e  establishment of a new genus. It would probably 
be more appropr ia te  t o  t r a n s f e r  t h e  only species  of Thonia, T. den ta ta ,  
t o  t h e  genus Gulpenia, 

I n  Europe, Gulpenia i s  known only from t h e  Namurian A. The oc- 
currence i n  I l l i n o i s  c o n s t i t u t e s  t h e  extension of i t s  range i n t o  t h e  
Namurian B. Gulpenia has been found i n  Limburg (The  etherl lands), near 
Argenteau and Thon-Mosseroux ( ~ e l ~ i u m ) ,  and i n  Brown County, . I l l i n o i s  
(u.s.A.). Gulpenia has always been found above an unconformity i n  t h e  
b a s a l  beds of a sedimentary sequence wi th  an unusual f l o r a .  I n  Belgium 
it was found i n  sinkhole f i l l i n g s  a t  t h e  base of t h e  S i l e s i a n  ( ~ u r o ~ e a n  
Upper carboniferous)  sec t ion  i n  a pos i t ion  very s imi la r  t o  t h a t  of t h e  
Spencer Farm Flora.  This pos i t ion  might ind ica te  t h a t  Gulpenia was an 
upland p l a n t ,  

The n a t u r a l  r e l a t i o n s h i p  of t h e  genus Gulpenia i s  uncer ta in .  It 
has been placed with t h e  Noeggerathiales i n  t h i s  paper because t h e  few 
morphological f ea tu res  known do occur only i n  t h a t  group. The pinnules 

TABLE 5-MEASUREMENTS OF GULPENIA AJTD THONIA 

Name of plant: T h o n i a  d e n t a t a  G u l p e n i a  G u l p e n i a  G u l p e n i a  
l i m b u r g e n s i s  1 imburgen . s i s  l i m b u r g e n s i s  

Locality: Belgium Belgium Illinois Illinois 

Author: Stockmans and Stockmans and This report This report 
Year: Willisre, 1955 Willisre, 1953 ISM 416498 ISM 416499 

Width of whole plant 4 mm 5-8 mm 5 mm 4 mm 

Thickness of axis 0.4 mm 1 mm 0 .7  mm 0.6 mm 

Distance of pinnules 2.3 mm 5 mm 2.3 mm 2.0 mm 

Length of pinnules 2.3 mm 7 mm 3.5-3.8 mm 3.0 mrn 

Number of lobes 4-5 ( ? )  7-11 ( ? )  4 (?I 5 (?I 

Length of lobes 

Width of lobes 
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( o r  leaves  ? )  a r e  broadly a t tached and a r e  not spread out i n  t h e  plane 
of t h e  frond. They resemble t h e  f e r t i l e  leaves  of t h e  noeggerathialean 
cones i n  t h e i r  three-dimensional arrangement. 

PTERIDOSPERMS 
Genus: Megalopteris ( ~ a w s o n )  Andrews 

S y n o n y m y  

1828 Cannophyllites, Brongniart,  Prodr., p. 130 
(nomen rejiciendum; see  S t a f l e u  e t  a l . ,  1972, 
p. 376) 

1865 ~ e u r o p t e r i s ,  Har t t  in: Bailey, p. 550 

1871 Neuropteris ( ~ e ~ a 1 o ~ t e r i . s  ) Dawson , p. 51 

187 5 Megalopteris ( ~ a w s o n )  Andrews (nomen cons ervandum; 
see  S t a f l e u  e t  a l . ,  1972, p. 376) p. 415 

Description.-Simple pinnate l e a f ,  pinnules o f t en  a t tached a t  
i r r e g u l a r  d is tances  and a t  i r r e g u l a r  angles,  giving t h e  impression of a 
pedate frond near t h e  top;  pinnules s t r ap - l ike  or l anceo la te ,  genera l ly  
l a rge ;  s t rongly  decurrent  base of pinnule with unequal s i d e s ;  midvein 
t h i c k ,  long i tud ina l  s t r i a t i o n s  of ten  present ;  l a t e r a l  veins dense and 
forking one t o  t h r e e  t imes,  curved or s t r a i g h t .  

Discussion.- Megalopteris has repeatedly been compared with 
Alethopteris .  There a r e  indeed a number of s i m i l a r i t i e s ,  l i k e  t h e  ve- 
nat ion i n  some species ,  t h e  decurrent  base of t h e  pinnules,  and t h e  
o v e r a l l  shape of t h e  pinnules.  However, t h e r e  a r e  d i s t i n c t  d i f ferences .  
Ale thopter is  has pinnules t h a t  a r e  very regular  i n  t h e i r  angle of a t -  
tachment, and t h e  l e a f  shows severa l  orders of pinnate d ivis ions  whereas 
t h e  l e a f  of Megalopteris i s  only simple pinnate.  

The notion t h a t  Megalopteris has a pedate l e a f  has been derived 
from a specimen of Megalopteris f a s c i c u l a t a  Lesquereux, which was f ig -  
ured by Lesquereux, 1879 ( ~ t l a s ) ,  on p l a t e  24, f i g u r e  2. The specimen 
(USNM 11704) i s  reproduced photographically here  on p l a t e  6, f i g s .  1 
and 2. The l e a f  appears t o  be pedate a t  t h e  base ,  bu t  i s  c l e a r l y  pin- 
nate  higher up. A l l  specimens a t  our d i sposa l  were pinnate. 

Pinnules vary g rea t ly  i n  s i z e  wi thin  one l e a f ,  This v a r i a t i o n  
i s  expressed i n  near ly  every c h a r a c t e r i s t i c  of t h e  pinnules. I n  severa l  
species t h e  angle of l a t e r a l  veins ,  f o r  ins tance ,  changes wi thin  one 
pinnule. It i s  thus q u i t e  d i f f i c u l t  t o  f i n d  any consis tent  character is -  
t i c s  t h a t  a r e  use fu l  i n  t h e  de l inea t ion  of species.  There a r e  15 species  
of Megalopteris mentioned i n  t h e  l i t e r a t u r e ,  bu t  only s i x  seem t o  be  
d i s t ingu i shab le  on t h e  b a s i s  of reasonably ob jec t ive  c h a r a c t e r i s t i c s .  
Only two spec ies ,  Megalopteris dawsoni and M. ovata ,  occur i n  t h e  Spen- 
c e r  Farm Flora.  
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Megalopteris  has been r epor t ed  from only a few l o c a l i t i e s :  

Wyoming H i l l s ,  Iowa - No6, 1925 
P o r t  Byron, I l l i n o i s  - Lesquereux, 1880 
Brown County, I l l i n o i s  - t h i s  r e p o r t  
Greene County, Indiana  - Canright ,  1959; Wood, 1963 
Putnam County, Ind iana  - o r a l  communication, C. A. Arnold, 

c o l l e c t e d  i n  1936 
Rushvi l le ,  Ohio - Andrews, 1875; Cross, 1962 
Grand Ledge, Michigan - Arnold, 1934 
Saginaw, Michigan - Arnold, 1934 
Logan County, W. Va. - Arnold, 1947 
New River ,  W. Va. - D. White, 1895 
S t .  John, New Brunswick, Canada - Dawson, 1871; Stopes,  

1914 
Pic tou ,  New Brunswick, Canada - B e l l ,  1940 

I n  nea r ly  h a l f  of t h e s e  l o c a l i t i e s  Megalopteris  occurs w i t h  a 
p e c u l i a r  f l o r a  which i s  d i s t i n c t l y  d i f f e r e n t  from a normal c o a l  b a s i n  
f l o r a  and probably l i v e d  on r a t h e r  dry  s o i l s .  

Megalopteris  has never been found wi th  any f r u c t i f i c a t i o n s  a t -  
tached. Any conclusion about i t s  sys temat ic  p o s i t i o n  must be  based on 
i n d i r e c t  evidence. It i s  he re  inc luded i n  t h e  Pteridosperms because 
t h e  l e a f  morphology compares wi th  such wel l -es tab l i shed  pteridosperm 
genera a s  A le thop te r i s  and Taeniopter i s .  F l o r i n  (1933) showed t h a t  t h e  
s t r u c t u r e  of t h e  epidermis and stomata of  Megalopteris  was very  s i m i l a r  
t o  t h a t  of Neuropteris  and o the r  pter idosperms.  

Mega1 o p t e r i s  dawsoni ( ~ a r t t  ) Andrews 
Text f i g .  8 ~ ;  p l .  6 ,  f i g .  3 

S y n o n y m y  

1865 Neuropteris  sp. nov., H a r t t  z: Bai ley ,  p. 137 

1868 Neuropteris  dawsoni, X a r t t  &: Dawson, p. 551, 
f i g .  133 

1871 Neuropter i s  (Megalopteris)  dawsoni, H a r t t  &: 
Dawson, p. 51, p l .  7, f i g s .  191-194 

1875 Megalopteris  dawsoni , Andrews , p. 415 

1875 Megalopteris  h a r t t i ,  Andrews, p. 416, p l .  46, 
f i g s .  1 and l a  

Text f i g .  8 - F o s s i l  p l a n t s  from t h e  Spencer Farm F lo ra .  A-D, vena t ion  p a t t e r n  i n  
M e q a l o p t e r i s ,  A- M. dawsoni, B- M .  o v a t a ,  C- L e s l e y a  c h e i m a r o s a ,  D- M .  f a s c i c u l a t a .  
E, r e c o n s t r u c t i o n  o f  a l e a f  o f  M. ovata. F, drawing of t h e  ho lo type  of L e s l e y a  
che imarosa  showing t h e  v a r i a t i o n  i n  t h e  shape o f  t h e  l a t e r a l  v e i n s  i n  d i f f e r e n t  
p a r t s  o f  t h e  l e a f .  Bar s c a l e s  are 5 rnrn long.  
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1888 Megalopteris dawsoni, Dawson, p. 76, f i g .  26 

1914 Megalopteris dawsoni, Stopes, p. 53-55, p l .  13, 
f i g .  34 ( f i r s t  photograph) 

Arnold (1934) and Wood (1963) a l s o  f igured specimens t h a t  can 
probably be a t t r i b u t e d  t o  M. dawsoni. 

Description.-The pinnules a r e  s t r a p  shaped and have an acute  
t i p .  The margin i s  e n t i r e l y  o r  s l i g h t l y  undulate. The pinnules a r e  
more than 70 mm long ( a s  long a s  150 mrn according t o  es t imates)  and a t  
l e a s t  20 mrn wide. The pinnules become unequal sided a t  t h e  base ,  with 
a width of only 7 t o  12 mm. The angle of attachment of t h e  pinnules 
ranges from 16" t o  46O. The midrib i s  s t rong and 1 t o  2 ma wide. The 
l a t e r a l  veins  fo rk  two or th ree  times. There a r e  21 t o  30 veins per cm 
on t h e  margin, wi th  an average of about 23. The l a t e r a l  veins a r e  curved 
i n  t h e  f i r s t  ha l f  of t h e i r  course and beyond t h a t  continue s t r a i g h t  t o  
t h e  margin. They form an angle of 12" t o  20" with t h e  midvein, of 35" 
t o  45" i n  t h e  middle, and of 75" t o  85" (90" i n  one case)  with t h e  margin. 

The measurements a r e  based on seven specimens. The v a r i a t i o n  i s  
c e r t a i n l y  higher than indicated here and must be taken i n t o  account i n  
e s tab l i sh ing  a synonymy. 

~ e g a l o p t e r i s  ovata Andrews 
Text f i g .  8 ~ ,  E;  p l .  7; p l .  6, f i g .  4 

S y n o n y m y  

1875 ~ e g a l o p t e r i s  ovata Andrews, p. 417, p l .  47, 
f i g s .  1, 2 

1884 Megalopteris denta ta  Lesquereux, p. 833 (no f i g u r e )  

Description.-The pinnules a r e  l anceo la te  and have an acu te  t i p .  
The margin i s  e n t i r e  t o  s l i g h t l y  crenula te .  The pinnules a r e  30 t o  70 
rnm long and 7 t o  1 3  m wide. They a r e  unequal sided a t  t h e  base and 
only 4 t o  7 mm wide. The angle of attachment of t h e  pinnules ranges 
from 18" t o  52". The midvein i s  d i s t i n c t  and 0.4 t o  0.7 mm wide. The 
veins fo rk  one t o  t h r e e  times i n  many specimens, but  a r e  not c l e a r l y  
v i s i b l e .  Round bodies occur i n  t h e  laminae between t h e  veins.  They a r e  
probably glands and a r e  not always preserved. There a r e  14 t o  23 veins 
per  cm on t h e  margin. The l a t e r a l  veins a r e  curved and form angles of 
10" t o  15" with t h e  midvein, 45" i n  t h e  middle, and 40° t o  60" with t h e  
mar gin.  

Discussion.-M, denta ta  was never f igured but  Lesquereux (1884) 
gave a r e l a t i v e l y  de ta i l ed  descr ip t ion.  The specimens (no. 783 of t h e  
Lacoe Col lec t ion)  mentioned by Lesquereux i n  t h e  o r i g i n a l  desc r ip t ion  
a r e  now i n  t h e  c o l l e c t i o n  of t h e  F ie ld  Museum of Natural  History i n  Chi- 
cago. They f i t  we l l  t h e  desc r ip t ion  of M. ovata given by Andrews (1875). 
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Megalopteris  minima has a  venat ion  which i s  very  s i m i l a r  t o  t h a t  
of M. ova ta ,  Another spec i e s  t h a t  seems t o  be  c l o s e l y  r e l a t e d  t o  M. ova ta  
i s  Megalopteris  abb rev ia t a ,  

~ e s l  eya cheimarosa sp.  nov. 
' Text f i g .  8 C ,  F; p l .  6 ,  f i g .  5; p l .  8, f i g s .  1-3 

Description.-Simple l e a f  of cons iderable  s i z e ,  about 20 cm long 
and 4 cm wide, l a n c e o l a t e  w i th  a c u t e  t o  a t t e n u a t e  t i p .  Base long  and 
narrow (acwninate)  . Margin e n t i r e .  Venation p inna te ,  midrib t h i c k ,  0.7 
t o  2  mrn wide; l a t e r a l  ve ins  f o r k  once o r  twice ;  l a t e r a l  ve ins  S-shaped 
wi th  a  10" t o  20" ang le  a t  t h e  midvein, 30' t o  70" a n g l e  i n  c e n t e r ,  and 
40' t o  70' ang le  on margin; 24 t o  36 ve ins  per  cm on margin. 

Holotype: ISM 416488 a ,  b ,  on p l .  8, f i g s .  1, 2 

Paratypes : ISM 416508, 416526 

Der iva t ion  of  name: From t h e  Greek x ~ i p a p p o s  (=  cheimarros) ,  
p e r i o d i c a l  f loods  i n  r i v e r s .  

Discussion.-Lesleya cheimarosa i s  f a i r l y  common i n  t h e  Spencer 
Farm F lo ra  b u t  only one complete l e a f  has  been found s o  f a r .  I n  t e x t  
f i g u r e  7E t h e  v a r i a t i o n  of  t h e  shape of t h e  l a t e r a l  ve ins  on t h e  holo- 
type  i s  shown. The dens i ty  of t h e  ve ins  a l s o  d i f f e r s  i n  d i f f e r e n t  p a r t s  
of t h e  lamina. It i s  not  c e r t a i n  whether t h e  asymmetrical base  i s  typi -  
c a l  or  i s ,  r a t h e r ,  a r e s u l t  of p re se rva t ion .  

This  spec i e s  i s  a t t r i b u t e d  t o  t h e  genus Lesleya because t h e  l e a f  
i s  simple and not  p a r t  of a  compound f rond.  Lesleya was f i r s t  descr ibed  
from I l l i n o i s  from t h e  l e v e l  of t h e  Rock I s l a n d  (NO. 1) Coal Member. 
A l l  subsequent d i scove r i e s ,  however, were r epor t ed  from France and I t a l y  
from beds of Westphalian D, Stephanian,  o r  Permian age. The o l d e s t  form 
repor t ed  ou t s ide  t h e  United S t a t e s  i s  Lesleya wei le rbachens is  Remy and 
Remy (1975a) from t h e  upper Westphalian C of t h e  Saar  a r e a  i n  Germany. 

~ l e t h o p t e r i s  l o n c h i t i c a  ( ~ c h l o t h e i m )  Sternberg  
Text f i g .  9A-D; p l .  9 ,  f i g s .  1-6 

Description.-Pinnules l i nea r - l anceo la t e  o r  oblong, l eng th  t o  
width r a t i o  between 2.3: l  and 5 : l  (average  3.2:1, based on 1 4  specimens); 
apex obtuse t o  acu te ;  base  decurrent  on t h e  proximal s i d e  and deeply in- 
c i s e d  on t h e  d i s t a l  s i d e ,  bo th  f e a t u r e s  h igh ly  v a r i a b l e  i n  shape. Pin- 
nules  not  connected w i t h  each o the r  i n  lower p a r t s  of pinna,  b u t  become 
conf luent  towards t h e  apex. P innules  a t t ached  ob l ique ly  25" t o  85' 
( average about 60' ) . 

Midvein t h i c k ,  nea r ly  reaching  t h e  apex. L a t e r a l  ve ins  v a r i e d  
i n  t h e i r  form, normally forked once, r a r e l y  s imple o r  forked  twice ;  t h e i r  
angle  a t  t h e  midvein ranges  from 30' t o  75' (average  50' ) ; t h e i r  angle  
wi th  t h e  margin ranges from 45" t o  90° (average 70'). There a r e  32 t o  
50 ve ins  per  cm on margin (average 40) .  
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Discussion.-Alethopteris l o n c h i t i c a  i s  ve ry  common i n  t h e  Spen- 
ce r  Farm Flora .  Seve ra l  t e rmina l  po r t ions  have been found showing t h e  
long,  l a n c e o l a t e  t e rmina l  pinnule.  Some specimens a r e  complete enough 
t o  show t h e  change from simple p i n n a t i f i d  s t r u c t u r e  a t  t h e  t i p  t o  two 
orders  of p i n n a t i f i d  form f a r t h e r  down. 

A s i n g l e  specimen (ISM 416129) of t h e  near- terminal  p o r t i o n  of 
a  pinna has unusual ly  long,  l a n c e o l a t e  p innules  ( t e x t  f i g .  9 ~ ) .  The 
longes t  has  a  l e n g t h  of  3.2 cm and a l eng th  t o  width r a t i o  of 5 .3 : l .  
S imi l a r  s i z e  v a r i a t i o n  i s  found i n  o the r  spec i e s  of A l e t h o p t e r i s  ( f o r  
example, A. s e r l i ) .  

A l e t h o p t e r i s  l o n c h i t i c a  i s  most common i n  t h e  Westphalian A and 
B, bu t  i s  known from Namurian B through t h e  Westphalian D ( ~ o t h a n  and 
Remy, 1957, p. 118) .  O u r  specimens compare c l o s e l y  w i t h  t h e  forms found 
i n  t h e  Namurian B of Vorhalle ,  Germany. 

S p h e n o p t e r i s  p r e s l  esensis Stockmans and W i l l i  k re  
Text f i g .  10A, B ;  p l .  1 0 ,  f i g s .  1-5 

Description.-Pinnules appear t o  be  pedate ly  d iv ided ,  whereas 
t h e  ve ins  have a p inna te  d iv i s ion .  The i n c i s i o n s  between t h e  lobes  a r e  
deep, and t h e r e  is i n  many specimens a c e n t r a l  i n c i s i o n  t h a t  d iv ides  t h e  
p innule  i n t o  two ha lves .  The t i p s  of t h e  lobes  a r e  rounded t o  a c u t e ,  
b u t  o f t en  appear  t o  be t runca ted  owing t o  p re se rva t ion .  The s i z e  of t h e  
p innules  vary  somewhat depending on t h e i r  p o s i t i o n  i n  t h e  f rond or  i n  
t h e  pinna. Pinnules a r e  4 t o  6 mm long  and 2.5 t o  4 mm wide. They a r e  
a t t ached  a t  angles  from l e s s  t han  50° t o  70'. P innules  have 4 t o  1 0  
lobes ;  6 lobes  a r e  most common. 

Pinnae a r e  9 t o  20 mm long  and 5 t o  1 0  mm wide. They a r e  a t t ached  
a t  angles  of 50' t o  90'. Pinna axes a r e  0.3 t o  0.6 mm wide, s t r a i g h t  
t o  f lexuous ,  and f a i n t l y  a l a t e .  Axes of lower order  a r e  about 1 mm wide. 

No aphleboid p innules  were observed. 

Discussion.-Sphenopteris p r e s l e s e n s i s  i s  one of s e v e r a l  Sphenop- 
teris  spec ie s  w i th  h ighly  l a c e r a t e d  f o l i a g e  t h a t  occur i n  t h e  Namurian 
and lowermost Westphalian. It i s  cha rac t e r i zed  by t h e  fan-shaped ap- 
pearance and nea r ly  b i l a t e r a l  symmetry of t h e  p innules .  S p h e n o p t e r i s  
p r e s l e s e n s i s  i s  known from t h e  Namurian B of Belgium and Germany. 

E u s p h e n o p t e r i s  morrowens i s  ( D .  White) van Amerom comb. nov. 
Text f i g .  1 1 A ,  B, D ;  p l .  11, f i g s .  1-4 

Basionym: Diplothmema morrowens i s  

1943 David White, Lower Pennsylvanian spec ie s  of 
~ a r i o p t e r i s  , E r e m o p t e r i s  , Diplothmema , and 
A n e i m i t e s  from t h e  Appalachian region:  U.S . Geolog- 
i c a l  Survey P ro fes s iona l  Paper 197-C, p. 99-100, 
p l .  34, f i g .  1; p l .  35, f i g .  1 

- 

Text f i g .  9 - F o s s i l  p l a n t s  from t h e  Spencer Farm F l o r a .  A-D, Alethopteris lonchitica. 
Bar s c a l e s  a r e  5 rnm long .  
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Description.--Size and shape of pinnules highly var ied;  depend- 
ing on t h e  pos i t ion  i n  t h e  pinna. Pinnules s l i g h t l y  t o  s t rongly  lobed; 
genera l  o u t l i n e  diamond-shaped t o  ovoid; t h r e e  t o  seven lobes per pin- 
nule. A t  t h e  base,  pinnules a r e  decurrent  on t h e  proximal s i d e  and 
deeply inc i sed  on t h e  d i s t a l  s i d e ;  toward t h e  t i p  of t h e  pinna, pinnules 
tend t o  be  at tached along t h e i r  e n t i r e  base. Tips of pinnules obtuse, 
appearing near ly  acu te  i n  some specimens. 

Lobes a r e  genera l ly  rounded and diamond shaped, and a cont inual  
morphogenic development from lobes i n t o  pinnules can be  observed. The 
s i z e  of pinnules ranges from 5 x 3.7 mm t o  12  x 9 mrn,with an average of 
8 x 7 mm. Pinnules ba re ly  touch each other  o r  have space between them. 
They a r e  a t tached obliquely and form an angle of 70" t o  80" on t h e  acro- 
scope s i d e  and 50" t o  60" on t h e  basiscope s ide .  Basal  pinnules a r e  
sometimes l a r g e r  i n  more mature p a r t s  of t h e  frond,  where they appear 
somewhat mariopteroid. 

Venation i s  a mixture of open dichotomous and pinnate.  The mid- 
vein i s  s t r a i g h t  t o  undulate i n  t h e  lower two-thirds of t h e  l a r g e r  pin- 
nules and i s  not d i f f e r e n t  from l a t e r a l  veins i n  smaller  (younger) pin- 
nules.  Only one vein  en te r s  l a r g e r  pinnules,  b u t  i n  lobes and smaller  
pinnules severa l  veins may enter .  I n  l a r g e r  pinnules t h e  f i r s t  d i s t a l  
l a t e r a l  vein  runs p a r a l l e l  t o  t h e  pinna ax i s  and can thus c r e a t e  t h e  im- 
press ion t h a t  t h e  secondary l a t e r a l  veins coming from it a r e  a c t u a l l y  
enter ing t h e  pinnule d i r e c t l y  from t h e  pinna axis .  La te ra l  veins a r e  
curved outwards. Venation i s  d i s t i n c t  bu t  not very coarse. 

Between t h e  veins t h e r e  a r e  numerous round bodies (probably 
glands) t h a t  a r e  d i s t r i b u t e d  over t h e  e n t i r e  lamina (pl. 11, f i g .  2 )  . 
These glands a r e  v i s i b l e  only i n  c e r t a i n  kinds of preservat ion and thus 
cannot be used as  a desc r ip t ive  c h a r a c t e r i s t i c .  Construction of frond 
unknown, bu t  a t  l e a s t  t h r e e  times pinnate.  

Discussion.-Eusphenopteris morrowensis i s  one of t h e  most com- 
mon f o s s i l s  i n  t h e  Spencer Farm Flora  and the re fo re  can be  we l l  charac- - 

t e r i z e d .  However, a l l  specimens a r e  fragments, even where they cover 
e n t i r e  bedding planes,  and it i s  the re fo re  not poss ible  t o  reconst ruct  
t h e  frond. It i s  nevertheless c l e a r  from t h e  shape of t h e  pinnules t h a t  
t h i s  species belongs t o  t h e  genus Eusphenopteris, which was recen t ly  re-  
v ised by Amerom (1975). 

Our mate r i a l  i s  b e s t  comparable with Diplothmema morrowensis, 
which have the re fo re  t o  be t r a n s f e r r e d  t o  t h e  genus Eusphenopteris. 
Amerom (1975, p. 62) a c t u a l l y  mentions D, morrowensis a s  c lose ly  compar- 
able  t o  E, a l d r i c h i i  ( D .  White) Amerom without proposing t h e  new combina- 
t ion .  Thus, Amerom (1975) recognized t h e  proper pos i t ion  of t h e  species ,  
and t h e  formal change i s  made here with t h e  approval and under t h e  name 
of D r .  van Amerom. 

Amerom (1975) d i s t ingu i shes  severa l  sec t ions  wi thin  t h e  genus 
Eusphenopteris. Our mate r i a l  belongs i n  t h e  sec t ion  of E ,  neuropteroides. 
The Spencer Farm mate r i a l  i s  a l s o  comparable t o  Sphenopteris cheathami, 

Text fig. 1 0  - F o s s i l  p l a n t s  from t h e  Spencer Farm Flora .  A ,  B, Sphenopteris pres- 
lesensis. C-G, Rhodeopteridium phillipsii. Bar s c a l e s  a r e  5 mm long ,  except  
where noted.  
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e s p e c i a l l y  specimen USNM 15025 from Tracy Ci ty ,  Tennessee, which was 
i d e n t i f i e d  by Lesquereux. However, t h e  f i g u r e s  of S. cheathami i n  Les- 
guereux (1884) and D. White (1943) do no t  compare w e l l  wi th  our ma te r i a l .  

The f o l i a g e  of Eusphenopteris morrowensis occurs w i th  a  small  
seed ( ~ a ~ e n o s ~ e r r n u m  = ~ u d o s ~ e r m u m )  and a Telangiops is - l ike  male fYucti- 
f i c a t i o n  on t h e  same bedding planes.  An organic connection between t h e  
f o l i a g e  and e i t h e r  of t h e  f r u c t i f i c a t i o n s  could not  be  e s t a b l i s h e d  i n  
any specimen, b u t  t h e  a s s o c i a t i o n  sugges ts  t h e  p o s s i b i l i t y  of a  n a t u r a l  
connection.  The same a s s o c i a t i o n  of f o l i a g e  and f r u c t i f i c a t i o n s  has 
been observed i n  o the r  spec i e s  of Eusphenopteris (~merom, 1975, f i g .  7 ) .  

There a r e  observable s i m i l a r i t i e s  between t h e  f o l i a g e  of Eus- 
phenopter i s  morrowensis and t h e  r econs t ruc t ed  f o l i a g e  of Schopfiastrum 
decussatum ( ~ t i d d  and P h i l l i p s ,  1973).  Even though s i z e s  and shapes of 
t h e  p innules  a r e  somewhat d i f f e r e n t ,  t h e  two p l a n t s  a r e  a l i k e  i n  t h r e e  
o t h e r ,  more important  a spec t s .  The venat ion  p a t t e r n  i s  i d e n t i c a l .  
Glands i n  bo th  forms a r e  i n  t h e  same p o s i t i o n  on t h e  lamina. The i n t e r -  
rupted  t r a n s v e r s e  s t r i a t i o n s  (=  t r a n s v e r s e  inne r  c o r t i c a l  p l a t e s  ) a r e  
p re sen t .  For i n s t ance ,  t h e  t r a n s v e r s e  s t r i a t i o n  i s  v i s i b l e  i n  t h e  a x i s  
shown i n  p l a t e  11, f i g u r e  1. 

Lagenospermum s p  . 
Text f i g .  1 1 C ,  D; p l .  1 2 ,  f i g s .  5, 6 

Descr ip t ion . -El l ipsoida l  seeds ,  6.25 mm long ,  3.38 mm diameter .  
Fa in t  r i d g e s  (probably e igh t  i n  a l l )  extend along t h e  l e n g t h  of t h e  
seed. 

d 

Discussion.-Three smal l  e l l i p s o i d a l  seeds a r e  i n t i m a t e l y  as- 
soc i a t ed  wi th  a  pinna of Eusphenopteris morrowensis (specimen ISM 416522). 
One of t h e  seeds i s  l o c a t e d  immediately t o  t h e  l e f t  of t h e  pinna r a c h i s  
and a t  t h e  base  of a  pinnule.  It i s  p o s s i b l e  b u t  not  c e r t a i n  t h a t  it 
i s  o rgan ica l ly  a t t a c h e d  t o  t h e  r a c h i s .  Two seeds a r e  t o  t h e  r i g h t  of 
t h e  r a c h i s ,  one seed p a r t i a l l y  overlapping t h e  o the r  and both  l y i n g  upon 
t h e  laminar po r t ion  of t h e  pinnule.  They do not  appear t o  be  a t t a c h e d  
t o  t h e  frond.  An i s o l a t e d  f o u r t h  seed ag rees  i n  a l l  c h a r a c t e r i s t i c s  
w i th  t h e  o the r  t h r e e .  

The form genus Lagenospermum was e s t a b l i s h e d  f o r  sma l l  e l l i p -  
s o i d a l  seeds t h a t  appear e x t e r n a l l y  s i m i l a r  t o  seeds belonging t o  t h e  
p e t r i f a c t i o n  genus Lagenostoma b u t  t h a t  do not  preserve  t h e  morphologic 
c h a r a c t e r i s t i c s  necessary t o  j u s t i f y  t h e i r  i nc lus ion  i n  t h a t  genus. The 
gener ic  name Nudospermum has a l s o  been used f o r  s i m i l a r  seeds.  Nudosper- 
mum has been considered t o  be  t h e  seed of Lyginopterideae a s  w e l l  a s  
Eusphenopterideae ( d a t a  summarized by Amerom, 1975, f i g .  7 ) .  The seeds 
i n  t h e  Spencer Farm F lo ra  a r e  only s l i g h t l y  l a r g e r  t han  Nudospermum kid- 
s t o n i  'and a r e  t h e r e f o r e  very  s i m i l a r  t o  a  seed t h a t  has been l i nked  t o  
t h e  genus Eusphenopteris.  

Text f i g .  11 - F o s s i l  p l a n t s  from t h e  Spencer Farm Flora .  A ,  B y  Eusphenopteris mor- 
rowensis. C ,  Lagenospexmum sp.  showing i n d i c a t i o n s  of  severbal  r i b s .  D, L. sp. 
occur r ing  w i t h  E ,  morrowensis. E, F, two i n t e r p r e t a t i o n s  of Telangiopsis sp. B a r  
s c a l e s  a r e  5 rnrn long ,  except where noted.  
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T e l a n g i o p s i s  sp.  
Text f i g .  11E, F; p l .  12 ,  f i g s .  1 - 4  

Description.-Monopodially branching a x i s  bear ing  t e rmina l  syn- 
angia  wi th  f i v e  sporangia.  Ind iv idua l  sporangia 3 t o  4 mm long and 0.5 
t o  1.0 mm wide, w i th  an acuminate t i p .  

Discussion.-Thirteen specimens bea r ing  sporangia have been 
found. They a r e  preserved as molds w i t h  l i t t l e  o r  no organic m a t e r i a l  
p r e s e n t ;  no spores  have been found w i t h i n  t h e  sporangia.  Each specimen 
conta ins  two o r  more sporangia;  some specimens preserve  f i v e  i n  a  c lus-  
t e r  and s e v e r a l  con ta in  two o r  more c l u s t e r s .  

One specimen (ISM 416521) does con ta in  fou r  and poss ib ly  f i v e  
c l u s t e r s  and some t r a c e  of t h e  connecting a x i s ,  i n d i c a t i n g  t h e  mutual 
arrangement of t h e  synangia. Two specimens (ISM 416460, 416280) pre- 
s e rve  t h e  bases  of sporangia.  One of  t h e s e  (416460) a l s o  conta ins  two 
sporangia  exposed i n  p r o f i l e .  The sporangia a r e  roughly banana-shaped 
and do not  appear t o  be fused  t o  each o the r .  The d i f f e r e n t  p o s i t i o n s  
of t h e  sporangia,  shown i n  t e x t  f i g u r e  11E and F, may r ep resen t  changes 
dur ing  ma tu r i ty  or  p o s i t i o n s  b e f o r e  and a f t e r  a n t h e s i s .  

Nine specimens of T e l a n g i o p s i s  occur on t h e  same bedding p lane  
a s  ~ u s p h e n o p t e r i s  m o r r o w e n s i s  ; t h i s  concurrence may i n d i c a t e  t h a t  t h e  
two spec ie s  belong t o  t h e  same p l a n t .  

~ h o d e o p t e r i d i u m  p h i l l i p s i i  sp.  nov. 
Text f i g .  10C-G; p l .  1 3 ,  f i g s .  1-5 

Description.-Deeply d iv ided  l e a f  a t  l e a s t  t h r e e  t imes p i n n a t i f i d ;  
a l a t e  a x i s ;  p innules  elongated and s t r o n g l y  lobed;  lobes  e i t h e r  oval ,  
e longated oval ,  o r  wedge-shaped wi th  a  long s i d e  a t t ached  t o  t h e  a x i s ;  
one v e i n  per  lobe.  Pinnules 5 t o  9 mrn long  and 1 . 5  t o  2 mm 
f i v e  lobes  pe r  pinnule.  P innules  d i s t a n t  from each o t h e r ,  
lapping.  F r u c t i f i c a t i o n s  (sporangia  ?,  seeds ? )  occupying 
lobe.  T h e y a r e b e a n s h a p e d a n d O 0 5 b y 0 . 7 m r n .  

Holotype: Specimen ISM 416527, f i g u r e d  on p l .  13, 

wide; about 
r a r e l y  over- 
t h e  end of a  

f i g s .  1, 4. 

Paratype:  Specimen ISM 416530. 

Der iva t ion  of name: The new spec ie s  i s  named i n  honor of Profes- 
s o r  Tom L. P h i l l i p s ,  Un ive r s i ty  of I l l i n o i s ,  i n  r ecogn i t ion  of h i s  con- 
t r i b u t i o n s  t o  our knowledge of Pennsylvanian age p l a n t s  and h i s  encourage- 
ment of young pa l eobo tan i s t s .  

Discussion.-The form genus R h o d e o p t e r i d i u m  (formerly known as  
~ h o d e a )  i s  w e l l  cha rac t e r i zed  by t h e  h ighly  d i s s e c t e d  f o l i a g e .  The genus 
i s  neve r the l e s s  a r t i f i c i a l  and s e v e r a l  d i s t i n c t  k inds  of f r u c t i f i c a t i o n s  
have been found on d i f f e r e n t  spec i e s  of  R h o d e o p t e r i d i u m .  None of t hose  
f r u c t i f i c a t i o n s  i s  i d e n t i c a l  w i th  t h e  one found i n  t h e  Spencer Farm Flora .  

The f r u c t i f i c a t i o n s  of R h o d e o p t e r i d i  um p h i l l i p s i i  a r e  preserved 
as c a s t s .  The bean-shaped bodies a r e  surrounded by a very  t h i n  edge of 
lamina. Thus, we would i n t e r p r e t  them a s  seeds r a t h e r  than  sporangia.  
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The s t e r i l e  5o l i age  shows c e r t a i n  s i m i l a r i t i e s  t o  Rhodeopteridium 
tenue ( ~ o t h a n )  Purkynov& (1970).  However, R. p h i l l i p s i i  i s  s t r i c t l y  pin- 
n a t i f i d  and shows a much more r e g u l a r  cons t ruc t ion  of t h e  l e a f .  

Holcospermum sp. 
Text f i g .  12A; p l .  1 4 ,  f i g s .  6,  7 

A s i n g l e  fragment of t h i s  genus has been found; it i s  1 2  mm wide 
and i s  preserved t o  a l eng th  of 1 0  mm, b u t  it i s  obvious t h a t  t h i s  i s  
l e s s  than  one-half t h e  o r i g i n a l  l eng th .  The nucule was probably ovoid- 
e longate  and r a d i a l l y  symmetrical.  The four  v i s i b l e  r i b s  a r e  0.5 mm 
wide; e i g h t  were probably p re sen t  around t h e  e n t i r e  circumference. This 
fragment i s  s i m i l a r  t o  specimens of H. mansf ie ld i  f i g u r e d  by Arnold 
(1949, p l .  X X I X ,  f i g .  2 )  from Michigan and by Wood (1963, p. 11, f i g .  3) 
from Indiana.  

CORDAITALES 
Cordai tes  c f .  p r i n c i p a l i s  

P1. 1 5 ,  f i g s .  1, 2 

Cordai tes  l eaves  a r e  a common element i n  t h e  Spencer Farm Flora .  
However, they  a r e  fragmentary and poor ly  preserved.  The s u r f a c e  i s  
marked by coarse  l i n e a r  r i b s  s epa ra t ed  by one t o  t h r e e  f i n e  r i b s .  The 
s t r i a t i o n  i s  t h e  only c h a r a c t e r i s t i c  on which t h e  t e n t a t i v e  i d e n t i f i c a -  
t i o n  can be  based. 

Platyspermic Seeds 

Two of t h e  most commonly encountered genera of t h e  platyspermic 
seeds a r e  Samaropsis and Cordaicarpus. Samaropsis Goeppert i nc ludes  im- 
p r e s s ions  of f l a t ,  more or  l e s s  c i r c u l a r  seeds.  The seed i s  surrounded 
by an ova l  o r  heart-shaped border  c a l l e d  a wing, which i s  formed by t h e  
s o f t  t i s s u e  of t h e  s a r c o t e s t a .  Cordaicarpus Ge in i t z  inc ludes  seeds t h a t  
a r e  s i m i l a r  t o  Samaropsis,  b u t  t h a t  do not  possess a d e f i n i t e  s a r c o t e s t a  
or  t h a t  show only a ve ry  narrow one. Table 6 g ives  t h e  a v a i l a b l e  d a t a  
about t h e  specimens, which a r e  c l a s s i f i e d  on t h e  b a s i s  of o v e r a l l  shape. 
It should be  poin ted  out  t h a t  t h e  Cordaicarpus sp. B and t h e  "miscel la-  
neous n u c e l l i "  may i n  f a c t  be  p a r t s  of o t h e r  forms, s epa ra t ed  only  be- 
cause of incomplete p re se rva t ion .  

The platyspermic seeds a r e  t r e a t e d  under Cordai ta les  because 
some of them belong t o  Cordai tes .  It should be  r e a l i z e d  t h a t  a connec- 
t i o n  has not  been shown i n  most ca ses  and t h a t  t h e  arrangement i s  p a r t l y  
a mat te r  of convenience. 

Samaropsis sp. A 
Text f i g .  1 2 B ; p l .  1 5 ,  f i g s .  5,  6, 7 

These seeds a r e  l a r g e ,  ovate  t o  heart-shaped wi th  a wide wing. 
I n  t h e  b e t t e r  preserved specimen ( p l .  15 ,  f i g .  6 ) ,  t h e  base  i s  co rda te  
and t h e  nucel lus  i s  marked wi th  l i n e s  roughly p a r a l l e l i n g  t h e  margin. 
Also v i s i b l e  on t h i s  specimen i s  a V-shaped s l i t  a t  t h e  apex of t h e  sar -  
c o t e s t a .  On one specimen ( p l .  15, f i g .  5 ) ,  a f a i r l y  wide (0 .5  mm) l i n e  
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TABLE 6-MEASUREMENTS OF PLATYSPERMIC SEEDS OBSERVED 
I N  THE SPENCER FARM FLORA 

N u c e l l u s  O v e r a l l  S a r c o t e s t a  
A c c e s s i o n  w i d t h  l e n g t h  w i d t h  l e n g t h  w i d t h  

n o .  (mm> (md (mm> (md (md 

( s c l e r o t e s t a  ? )  sepa ra t e s  t h e  nucel lus  from t h e  wing, o r  s a r c o t e s t a .  
This spec i e s  i s  s i m i l a r  t o  Card iocarpus  d i l a t a t u s  Lesquereux (1884, p. 
806-807, p l .  110 ,  f i g .  2 ) ;  i n  our specimens, however, t h e  s a r e o t e s t a  ap- 
pears  t o  possess a  more a c u t e  po in t .  I n  t h e i r  o v e r a l l  shape and l a r g e  
s i z e ,  our specimens a r e  s i m i l a r  t o  Card iocarpon  a k r o n i  Read (1946, p. 22, 
p l .  2 ,  f i g .  5 ) ,  a l though t h e  l a t t e r  i s  s l i g h t l y  l a r g e r  and t h e  form of 
t h e  apex i s  not  c l e a r .  

'JY 
' rl 

< 
co 
2 m 

'JY 

5 
co 
U. < '4' 
co Ti 

0 o 

V] 

Text f i g .  1 2  - F o s s i l  s eeds  o c c u r r i n g  i n  t h e  Spencer  Farm F l o r a .  A,  Holcospermum s p .  
B ,  Samarops i s  sp .  A. C ,  Samarops i s  sp.  B.  D ,  Samarops i s  sp .  C .  E ,  Corda i carpus  
s p .  A. F, . Corda i carpus  sp .  B.  G ,  H, ? ~ r e m o p t e r i s .  I ,  ? ~ a r i o p t e r i s .  Bar s c a l e s  
a r e  5 rnrn long.  

f 

Sp.  A <  

Sp .  B < 

f 
416365 12 9 2  6  20 7  

416361  12 12  3 3  25 10 

416463  14 13 -- -- -- 
? 

416468 2 0  25 30  40 5 

416469 16 22?  22? 4C)? 3 

416364 14? - - 16? - - -- 

416462  11 11  17 19 3 
Sp. C 416494  11  12  16 18 2 

> 

Sp. A <  

Sp. B < 

f 
416610 8 8  9  15 0 . 5  

416467 11  1 0  13 2 3  1 

416522  5 7 . 5  6  12  0 . 5  
F 

416134 5 5 6 7 0 . 5  

416362  5 6  6  7 . 5  0 . 5  

416611  5 4 . 5  6  7  0 . 5  

416300 6 7 - - - - - - 

416363  4 . 5  6  -- -- - - 
< 
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Samarops i s  sp,  B 
Text f i g .  12C; p l .  1 4 ,  f i g s .  1, 2 

Only a  s i n g l e  well-preserved specimen of t h i s  form has been found 
i n  t h e  Spencer Farm Flora;  two poorly preserved specimens a r e  s imi la r  
enough t o  be  included. The nucellus i s  hea r t  shaped and l a r g e  (20 mm 
wide and 25 mrn h igh) .  The s c l e r o t e s t a  and s a r c o t e s t a  have elongated 
apices ,  t h e  s a r c o t e s t a  being pear shaped, I n  s i z e  and some other as- 
pec t s ,  notably t h e  lack of r e s idue  or r e l i e f ,  these  resemble Card iocar -  
pon p h i l l i p s i i  Read (1946, p. 22, p l .  2, f i g s .  1-3). However, Read des- 
cr ibed t h e  wing of C. p h i l l i p s i i  a s  having a  d i s t i n c t  V-shaped s l i t  ex- 
tending t o  t h e  apex of t h e  nucellus.  Read a l s o  s t a t e d  t h a t  t h e  wing 
measures only 0.5 cm a t  t h e  micropylar end; on our specimen, however, t h e  
s a r c o t e s t a  i s  more than 1 cm wide a t  t h e  apex. Lesquereux (1884) a l s o  
described and f igured  a  very l a r g e ,  elongate form, C a r p o l i t h e s  p e r p u s i l l u s  
(pl. 110, f i g .  22-24). The v a r i a t i o n  wi thin  h i s  f igures  and incomplete 
preservat ion of our specimens do not permit f u r t h e r  comparison. 

Samarops i s  sp. C 
Text f i g .  12D; p l .  1 4 ,  f i g .  3 

This group i s  represented by two r e l a t i v e l y  small  oval  seeds 
and t h e  o u t l i n e  of a t h i r d .  The nucellus i s  almost completely c i r c u l a r ,  
t h e  apex being only s l i g h t l y  pointed. The o v e r a l l  form i s  c i r c u l a r ,  
t h e  s a r c o t e s t a  being 2  t o  3 rnm wide a l l  around t h e  seed except f o r  pos- 
s i b l y  a  broad V-shaped i n c i s i o n  a t  t h e  apex. 

These seeds bear s t rong resemblance t o  Card iocarpon  annu la tum 
Newberry, Card iocarpus  d i v e r g e s  Les quereux, and C. pa t e n s  Lesquer eux. 
The d i f fe rences  between these  a r e  minor v a r i a t i o n s  i n  t h e  form of t h e  
wing a t  t h e  base and/or apex, d i f ferences  t h a t  may be t h e  r e s u l t  of pre- 
servat ion.  

Corda icaspus  sp. A 
Text f i g .  12E; p l .  15, f i g s .  3, 4 

Two specimens a r e  preserved which show an ovate nucellus with a  
small  point  a t  t h e  apex and a  s l i g h t l y  cordate base,  a  s c l e r o t e s t a  ( ? )  
c lose ly  f i t t i n g  a t  t h e  base of t h e  nucellus b u t  extending considerably 
above t h e  nucel lus ,  and a  narrow s a r c o t e s t a  ( ? )  around t h e  e n t i r e  body. 
The "wing1' i s  not considered wide enough t o  warrant p lac ing t h e  seed i n  
t h e  genus S a m a r o p s i s ,  The o v e r a l l  form i s  elongated oval  except f o r  t h e  
s l i g h t  indenta t ion a t  t h e  base. The b e s t  specimen shows much r e l i e f ,  
bu t  where t h e  specimen i s  broken, it cons i s t s  of a  very t h i n  f i lm and 
thus  t h e  r e l a t i o n s h i p  of t h e  present  form t o  t h e  o r i g i n a l  shape i s  un- 
known. 

Corda icarpus  sp. B 
Text f i g .  12F; p l .  15 ,  f i g s .  8 ,  9 

This group includes seeds with a  small (5 x 5 mm) heart-shaped 
nucellus and a  s l i g h t l y  l a r g e r  cordate t o  tear-drop-shaped s c l e r o t e s t a ,  
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t h e  l a t t e r  being 0.5 mm t o  1 .0  rnm wide on t h e  s i d e s ,  t h i c k e r  a t  t h e  apex 
and t h i n n e r  a t  t h e  base. I n  some ins t ances  t h e  nuce l lu s ,  a s  i s  t h e  sur-  
rounding s c l e r o t e s t a ,  i s  preserved only a s  a  t h i n ,  f l a t t e n e d  carbon f i lm.  
I n  o t h e r  ca ses ,  t h e  nuce l lu s  i s  preserved  i n  three-dimensional form and 
i s  about 1 t o  2 mrn t h i c k .  Such d i f f e rences  a r e  probably p r e s e r v a t i o n a l  
and make comparison of specimens d i f f i c u l t .  These specimens bea r  a  
s t rong  resemblance t o  Cardiocarpon la te -a la tum Lesquereux. 

PROBLEMATICA 

The Spencer Farm F lo ra  con ta ins  a number of fragmentary spec i -  
mens t h a t  do not  belong t o  any of t h e  spec ie s  descr ibed  above. They 
a r e  t o o  incompletely preserved t o  be  i d e n t i f i e d  wi th  any degree of con- 
f idence .  However, t h e s e  fragments may be  recognizable  i f  more m a t e r i a l  
becomes a v a i l a b l e  from he re  o r  o the r  l o c a t i o n s .  Therefore,  we inc lude  
s h o r t  d e s c r i p t i o n s  and f i g u r e s .  

Specimens ISM 416380 and ISM 416258 ( t e x t  f i g .  121;  p l .  5 ,  f i g .  
5;  p l .  1 4 ,  f i g s .  4, 5 )  a r e  Sphenopteris-  or  Mar iopter i s - l ike .  The pin- 
nules  a r e  sub t r i angu la r  t o  t r i a n g u l a r  t o  l a n c e o l a t e  w i th  an only s l i g h t l y  
lobed margin on t h e  l a r g e s t  p innule .  The p innules  a r e  arranged obl iquely  
and a l t e r n a t e l y  on t h e  pinna r a c h i s .  The p innules  a r e  decu r ren t ,  b u t  
t h e  base  i s  c o n s t r i c t e d  s l i g h t l y  on t h e  lower s i d e ,  more s o  on t h e  upper. 
The nerva t ion  o f  t h e  two specimens i s  i n d i s t i n c t ;  t h e  midvein o r i g i n a t e s  
a t  an a c u t e  angle  and arches  outward. The v e i n l e t s  d iv ide  a t  l e a s t  once 
a s  they  curve outward t o  t h e  margin. The measurements a r e :  

ISM 416258 ISM 416380 

p innule  l eng th  (mm) 9,  12 ,  14 ,  12+, 1 4  6,  7 

p innule  width (mm) 4 ,  4 ,  4.5, 4.5, 4.5 

Another specimen, ISM 416529 ( t e x t  f i g .  12G, H; p l .  5, f i g .  6 ) ,  
i s  an Eremopteris- l ike form. It has a n  a l a t e d  r a c h i s ;  p innules  a r e  a l -  
t e r n a t e  and overlapping.  The p innule  bases  a r e  ve ry  narrow and decur- 
r e n t .  The p innules  a r e  deeply t r i l o b e d ,  and each lobe  i s  f u r t h e r  d i s -  
t i n c t l y  subdivided,  each sublobe be ing  e i t h e r  l i n e a r  o r  s l i g h t l y  tri- 
angular .  

It appears  t h a t  a  s i n g l e  v e i n  e n t e r s  each p innule  and d iv ides  
one or  t v o  t imes t o  g ive  r i s e  t o  two o r  t h r e e  n e a r l y  p a r a l l e l  ve ins  i n  
each lobe .  

DISCUSSION 

The Spencer Farm F lo ra  i s  remarkable wi th  r e s p e c t  t o  i t s  mode of  
occurrence and t h e  t a x a  p re sen t .  The f l o r a  d i d  no t  grow i n  a coal-form- 
i n g  environment,and t h e  d i f f e rences  between t h i s  f l o r a  and normal roof- 
s h a l e  f l o r a s  a r e  t hus  i n  p a r t  due t o  t h e  environmental d i f f e rences .  
White (1931) was t h e  f i r s t  t o  po in t  out  t h a t  t h e  b a s a l  Pennsylvanian 
f l o r a s  of t h i s  k ind  were growing on t h e  l imes tone  p l a i n s  and h i l l s  i n  
western I l l i n o i s  i n  e a r l y  Pennsylvanian time. Leary (1974a, 1974b) gave 
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more d e t a i l e d  descr ip t ions  and reconst ruct ions  of t h e  environment. A t  
t h e  present ,  t h e  Spencer Farm F lo ra  i s  t h e  o ldes t  Pennsylvanian f l o r a  
known i n  t h e  I l l i n o i s  Basin, and c e r t a i n  differences from other  f l o r a s  
a r e  due t o  age di f ferences .  

During l a t e  Mississippian and e a r l y  Pennsylvanian time a k a r s t  
topography developed i n  northern I l l i n o i s  with sinkholes o r  ravines which 
had very s t eep  s ides .  P lan t s  grew on t h e  l e s s  eroded limestone h i l l s .  
Rain storms would then wash broken-off p lan t  fragments i n t o  t h e  ravines 
and sinkholes.  The floods would ca r ry  away t h e  coarser e l a s t i c s  and re-  
work t h e  c lays  i n t o  c lay  pebbles. During times without r a i n  a f i n e  mud 
was deposited; it does not  contain any p lan t  megafossils. This recon- 
s t r u c t i o n  can be developed from t h e  geologic pos i t ion  and t h e  sedimen- 
tology a t  t h e  s i t e .  The s e t t i n g  explains t h e  unusual composition of 
t h e  f l o r a .  The p lan t s  were growing on calcareous s o i l  t h a t  might have 
been r a t h e r  dry  during p a r t  of t h e  year.  I n  con t ras t ,  t h e  p l a n t s  we 
f ind  i n  roof-shale f l o r a s  were growing on a l l u v i a l  s o i l s  t h a t  were not 
limy bu t  were of ten  marshy and wet t h e  year round. 

Some taxa  t h a t  occur only r a r e l y  i n  o ther  beds i n  t h e  I l l i n o i s  
Basin a r e  common i n  t h e  Spencer Farm Flora.  These a r e  Megalopteris, 
Lesleya , ~ a l a e o p t e r i d i u m  r e u s s i i  , and Al lo iop te r i s  graci l l ima.  These 
a r e  t h e  t axa  t h a t  probably belong exclus ively  t o  an  upland f l o r a .  

A count of t h e  occurrence of genera i s  presented i n  t a b l e  7. 
This count was done during two co l l ec t ing  t r i p s  and does not include a l l  
specimens a t  our d isposal .  The pteridosperms a r e  c l e a r l y  dominant, and 
t h e  Noeggerathiales a r e  t h e  second most common group. Cordaitales,  
Sphenopsids, and Ferns are much l e s s  common, bu t  a r e  we l l  represented.  
Remarkable i s  t h e  s c a r c i t y  of Lepidodendron, which i s  represented by 
only t h r e e  specimens. I n  roof-shale f l o r a s  Lycopsids a r e  usua l ly  more 
common (general ly  around 10 pe rcen t ) ,  and Noeggerathiales a r e  not  pres- 
ent  a t  a l l .  The predominance of Pteridosperms, however, can be observed 
i n  t h e  major i ty  of roof-shale f l o r a s  (peppers and Pfefferkorn,  1970; 
Pfefferkorn,  Mustafa, and Hass, 1975). 

Comparable Floras 

There a r e  a few f l o r a s  known which contain some of t h e  t axa  
found i n  t h e  Spencer Farm Flora.  Table 8 summarized t h e  occurrence of 
t h e  more important taxa  i n  these  f l o r a s .  

White (1908) gave a l i s t  of a f l o r a  from northwestern I l l i n o i s  
without c i t i n g  a p rec i se  l o c a l i t y .  This f l o r a l  l i s t  i s  very s imi la r  t o  
t h e  l i s t  of t h e  Spencer Farm F lo ra  i f  a few names a r e  t r a n s l a t e d  i n t o  
t h e i r  modern equivalents.  White's f l o r a  c e r t a i n l y  came from a s imi la r  
s e t t i n g  and might be comparable i n  age. White mentioned Danaeites, 
which does not occur i n  t h i s  s t r a t i g r a p h i c  in te rva l .  

Lesquereux (1884, Coal Flora  111, p. 852) l i s t s  a f l o r a  found 
i n  a sinkhole near Por t  Byron, I l l i n o i s .  Megalopteris i s  present ,  bu t  
severa l  o f  t h e  other t axa  a r e  not. 

Another f l o r a  t h a t  has s i m i l a r i t i e s  t o  t h e  Spencer Farm Flora  
occurs i n  Perry County near Rushvil le,  Ohio ( ~ u s h v i l l e  i t s e l f  i s  s i t u -  
a t ed  i n  F a i r f i e l d  county). Reports on t h e  f l o r a  were given by Andrews 
(1875)~ Lesquereux (1884)~ and Cross (1962). Even though t h i s  f l o r a  
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TABLE 7-FREQUENCY OF GmERA I N  THE SPENCER FARM FLORA 

GROUP 

Genus 

Number of 
Number of P e r c e n t a g e  s p e c i m e n s  P e r c e n t a g e  
s p e c i m e n s  o f  g e n e r a  of g r o u p  of g r o u p  

LYCOPSIDS 

Lepidodendron 3 

SPHENOPSIDS 

Mesocalami tes 

Annularia 

Asterophyllites 

FERNS 

Alloiopteris 

Dactylotheca 

NOEGGEUTHIALES 

Palaeopteridium 

Gulpenia 

Lacoea 

PTERIDOSPERMS 

Alethopteris 4 7 

Sphenopteris + Eusphenopteris 117 

Meqalopteris + Lesleya 3 6 

Rhodeopteridi um 27 

CORDAITALES 

Cordai tes 5 4 

T o t a l  454 100% 454 100% 

occurs i n  a d i f f e r e n t  type of rock (black s h a l e )  and contains more lycop- 
s i d s ,  it has severa l  aspects i n  common wi th  t h e  Spencer Farm Flora  
( ~ e ~ a l o ~ t e r i s ,  Palaeopteridium, and ~ a c o e a  ) . However, t h e  t y p i c a l  Namuri- 
an forms contained i n  t h e  Spencer Farm Flora  have not been found. 

Newberry (1873) described a f l o r a  from Youngstown, Ohio, t h a t  
shows some s i m i l a r i t i e s  and Read (1946) repor ted  a f l o r a  from t h e  Dutch 
Mountain a rea  i n  Pennsylvania with Lacoea and a species  of palaeopteridium. 

I n  t h e  Pocahontas Formation of Virginia  and West Virginia  no com- 
parable f l o r a s  have been repor ted .  Megalopteris does occur t h e r e ,  bu t  
it i s  r a r e .  
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The Spotted Ridge Flora  from 
t h e  Lower Pennsylvanian of Oregon 
was described by Read and Merriam 
( l 9 4 0 ) ,  Arnold (1953), and Mamay 
and Read (1956). The f l o r a  con- 
t a i n s  Mesocalamites and a Pecop- 
t e r i s  (P. oregonensis) t h a t  i s  
very s i m i l a r  t o  Dactylotheca as- 
pera . 

Tidwell (1967) described a 
f l o r a  from t h e  Manning Canyon 
Shale i n  Utah. This f l o r a  i s  of 
e a r l y  Pennsylvanian age and con- 
t a i n s  a few forms comparable wi th  
species  of t h e  Spencer Farm Flora.  

Age of t h e  Flora  

F'rior t o  t h e  discovery of t h e  
Spencer Farm Flora ,  t h e  o ldes t  de- 
p o s i t s  i n  t h e  I l l i n o i s  Basin could 
be cor re la ted  wi th  t h e  Westphalian 
A. Thus, it was assumed a t  f i r s t  
t h a t  t h e  Spencer Farm Flora  could 
be of t h e  same age as  o ther  b a s a l  
beds. This was i n  agreement wi th  
t h e  Westphalian B age of t h e  Baby- 
lon  Sandstone, which was i n  t u r n  
derived from t h e  c o r r e l a t i o n  wi th  
o the r  plant-bearing beds i n  t h e  
I l l i n o i s  Basin. 

However, prel iminary inves- 
t i g a t i o n s  of t h e  spore f l o r a  i n  

TABLE 8-OCCURRENCE OF IMPORTANT 
TAXA I N  FLORAS COMPARABLE WITH 

THE SPENCER FARM FLORA* 

Alloiopteris qracillima 
Dactylotheca 

Palaeopteridi um reussii 
Lacoea seria ta 

Megalopteris 
Lesl e ya 
Alethopteris lonchi tica 
Alethopteris 
Or thoqoni opteri s 
Neriopteris 
Eremopteris 
Sphenopteris 
Mariopteris 
Neuropteris 

ul I-. 

m 4 

ffl 

5 
a 
4 

3: 0 

aJ 
rl 
4 ?I 

> C 

5 
d 

- - 
- 
- 

X 

X 

X 
- 
- 
X 

X 
- 
X 

X 
- 
- - 

m I-. 

cO 4 

* The l i s t s  a r e  not complete because they  a r e  

based on t h e  l i t e r a t u r e  and on a  few specimens 

c o n s u l t e d  i n  old c o l l e c t i o n s .  

t h e  host  rock of t h e  Spencer Farm Flora  ind ica ted  a Namurian age (Russel  
Peppers, o r a l  communication). An ana lys i s  of t h e  megaflora showed t h a t  
t h e  f l o r a  i s  most l i k e l y  of Namurian B age. 

The Spencer Farm F lo ra  i s  d i f f i c u l t  t o  da te  because it grew i n  
an environment t h a t  i s  seldom represented i n  t h e  f o s s i l  record. S t r a t i -  
graphic ranges have been es tabl ished elsewhere f o r  only nine of t h e  28 
p lan t s  occurring i n  t h e  Spencer Farm Flora.  All of these  ranges a r e  
known from European coa l  bas ins  only. Thus t h e  ranges of those nine 
t axa  were p l o t t e d  agains t  t h e  t ime-strat igraphic s c a l e  of t h e  European 
Carboniferous ( t e x t  f i g .  13) .  A t  f i r s t  glance, t h e  Spencer Farm Flora  
would seem t o  be  a mixture of severa l  ages. However, because a l l  of 
t h e  mate r i a l  comes from only two very c lose  loca t ions ,  t h i s  p o s s i b i l i t y  
can be excluded. 

If we assume t h a t  f i r s t  occurrence i s  t h e  most meaningful para- 
meter i n  b ios t ra t ig raphy ,  t h e  conclusion would be t h a t  t h e  f l o r a  i s  of 
Westphalian A age and t h a t  t h e  ranges of severa l  Namurian forms would 
have t o  be extended considerably. This conclusion would con t rad ic t  t h e  
o v e r a l l  Namurian character  of t h e  f l o r a .  
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The long and d i f f e r i n g  ranges 
of t h e  nine t axa  ( t e x t  f i g .  13)  
l e d  t o  t h e  use of t h e  concept of 
concurrent ranges. S i x  forms occur 
together i n  t h e  Namurian B,  ex- 
cluding only th ree .  Five a r e  pres- 
ent  i n  t h e  Namurian C ,  excluding 
four.  The numbers of concurring 
t axa  a r e  even lower f o r  t h e  Namur- 
i a n  A and Westphalian A. We have 
thus  t o  conclude t h a t  according t o  
mate r i a l  and information ava i l ab le  
a t  present ,  t h e  Spencer Farm Flora  
i s  regarded a s  belonging t o  t h e  Text f i g .  1 3  - S t r a t i g r a p h i c  ranges  i n  t h e  

Namurian B o r  poss ibly  t h e  Namuri- European Carboniferous of genera and spe- 
c i e s  occurr ing i n  t h e  Spencer Farm Flora .  an  C. 
( ~ a t a  from Gothan and Remy (l957), Fos- 

It that the range of s i l i u m  Catalogus, and o t h e r  sources .  ) 
Gulpenia limburgensis would now be Dotted o u t l i n e  shows time of common oc- 
N m i a n  A and B ( C )  , t h e  range of currence of t h e  ma jo r i ty  of forms. 

Lepidodendron wortheni would be 
Namurian B ( c )  t o  Westphalian D, and t h e  range of ~ a l a e o p t e r i d i u m  r e u s s i i  
would be Namurian B ( c )  t o  Westphalian C.  

The plant-bearing beds a t  Spencer Farm a r e  approximately equiv- 
a l e n t  i n  age t o  t h e  Pocahontas Formation i n  West Virginia.  The f l o r a  
would the re fo re  belong i n  zone 4 of Read and Mamay (1964). However, 
none of t h e  index f o s s i l s  used f o r  t h e  d e f i n i t i o n  of zone 4 occurs i n  
t h e  Spencer Farm Flora  because of t h e  unusual b io fac ies  of t h e  f lo ra .  
On t h e  other  hand, t h e  genus Megalopteris has been repor ted  from zone 7. 
The Spencer Farm Flora ,  however, occurs s t r a t i g r a p h i c a l l y  c l e a r l y  below 
t h e  beds cor re la ted  i n  I l l i n o i s  with zone 7. Megalopteris probably has 
an extended range. This extension i s  indicated by t h e  occurrence i n  
West Virginia  of Megalopteris above t h e  F i r e  Creek Coal, which l i e s  a t  
t h e  base of zone 5 (White, 1895).  

SUMMARY AND CONCLUSIONS 

1) The Spencer Farm Flora  was found i n  t h e  b a s a l  beds of the  
Caseyvil le Formation ( ~ e n n s ~ l v a n i a n )  . These beds were deposited i n  a 
ravine  eroded i n  Mississippian limestones. The plant-bearing beds a r e  
thus  t h e  o ldes t  rocks of Pennsylvanian age i n  t h e  a rea  and represent  t h e  
f i r s t  deposi ts  l a i d  down a f t e r  a h ia tus .  

2 )  The f l o r a  contains 29 species  and a few problematical  forms. 
Nine t axa  a r e  i d e n t i c a l  with o r  d i r e c t l y  comparable with European forms 
with es tab l i shed  s t r a t i g r a p h i c  ranges. S i x  of these  have a concurrent 
range ind ica t ing  a Namurian B (or  poss ibly  Namurian C )  age. Thus, a t  
present ,  Spencer Farm Flora  i s  t h e  o ldes t  f l o r a  of Pennsylvanian age 
known i n  t h e  I l l i n o i s  Basin. 

3 )  The f l o r a  represents  an unusual b io fac ies ,  i n  which generally 
r a r e  t axa  ( ~ e ~ a l o ~ t e r i s ,  Lesleya, Palaeopteridium, ~ a c o e a )  a r e  common. 
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The Noeggerathiales, a very r a r e  group, make up more than 20 percent of 
t h e  specimens. The p lan t s  represented i n  t h e  Spencer Farm Flora  were 
growing on calcareous s o i l s  surrounding t h e  rav ine  i n  which they were 
deposited. They a r e  an ex t rabas ina l  (= "upland1') f l o r a  which i s  d i s t i n c t  
from t h e  b a s i n a l  f l o r a s  found i n  roof shales .  

4) It i s  suggested here  t h a t  t h e  Noeggerathiales should perhaps 
be  c l a s s i f i e d  a s  Progymnosperms. The noeggerathial ian cones could be  
derived from A r c h a e o p t e r i s - l i k e  f r u c t i f i c a t i o n s .  Within t h e  noeggera- 
t h i a l i a n  cones a poss ibly  evolutionary t r end  can be  seen from Noeggera- 
t h i o s  t r o b u s  t o  Lacoea t o  D i s c i n i  tes . 

5)  Several  organic connections a r e  suspected. Mesocalamites  c f .  
c i s t i i f o r m i s  was found i n  organic connection with Calamostachys andanen- 
s is .  Lacoea s e r i a t a  and ~ a l a e o p t e r i d i u m  r e u s s i i  might belong together.  
Eusphenopter i s  morrowensis has been found with a Lagenospermum (= Nudos- 
permum) seed and a T e l a n g i o p s i s - l i k e  male f r u c t i f i c a t i o n .  It i s  sus- 
pected t h a t  they belong together .  Eusphenopter i s  morrowensis i s  i n  some 
characters  comparable t o  coa l  b a l l  ma te r i a l  of S c h o p f i a s t r u m  decussatum. 

6) Two new species ,  Les leya  cheimarosa and Rhodeopteridium 
p h i l l i p s i i ,  a r e  described; Gulpenia l i m b u r g e n s i s  i s  repor ted  f o r  t h e  
f i r s t  time i n  t h i s  country. 
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PLATE 1 

Lycopsids and Sphenopsids 

Figure 
1 Lepi  dodendron wor then i  Les quer eux 

ISM 416510 s c a l e  1 . 5 : l  

2 Calamos t a c h y s  andanens i s  on Mesocalami t e s  cf . c i s t i i f o r m i s  
ISM 416413a s c a l e  2:1 

3  Mesocalami t e s  c f .  c i s t i i f o r m i s  
ISM 416432 s c a l e  1:1 

4 Annular ia  c f .  v e r n e n s i s  
ISM 41637611 s c a l e  1:1 

5 A s t e r o p h y l l i t e s  l o n g i f o l i u s  ( s t e rnberg )  Brongniart 
ISM 416511 s c a l e  1:1 

6 Annular ia  c f .  a s t e r i s  
ISM 416512 s c a l e  3 : l  

7 Calamostachys andanens i s  Stockmans and Wil l iSre  
ISM 416513 s c a l e  5 : l  





PLATE 2 

Alloiopteris gracillima (~ewberxy)  D. White 

Figure 
1 ISM 416509 sca le  1:1 

2,3 I S M  416530 sca le  5:l 

4 ISM 416531 sca le  5 : l  





PLATE 3 

Dacty lo theca  aspera  ( ~ r o n ~ n i a r t )  Z e i l l e r  

F i g u r e  
1 I S M  416497 

2 same a s  f i g .  1 

3 I S M  416514 

s c a l e  1:1 

s c a l e  4 : l  

s c a l e  5 : l  





PLATE 4 
~ a l a e o p t e r i d i u m  r e u s s i i  (~ttin~hausen) Kidston 

Figure 
ISM 416528 

coll. Marietta College 
(~ushville, Ohio) 

ISM 416436 

ISM 416528 

ISM 416 

Lacoea s e r i a t a  Read 

ISM 416278 

ISM 416275 

USNM 26222 
(Dutch Mountain, PA) 

scale 1:1 

scale 1:l 

scale 2:l 

scale 5:l 

scale 5:l 

scale 2:l 

scale 2:l 

scale 1:l 





PLATE 5 

Gulpenia l imburgens i s  Gothan and Jongmans 

Figure  
1 ISM 416498 s c a l e  1:1 

2 ISM 416499 s c a l e  1:l 

3 same a s  f i g ,  2 s c a l e  5 : l  

4 same a s  f i g .  1 s c a l e  5:1 

Problematica 

5  c f .  " ~ a r i o ~ t e r i s "  
ISM 416380 s c a l e  3 : l  

6 c f .  " ~ r e r n o ~ t e r i s "  
ISM 416529 s c a l e  2 : l  





Figure 

PLATE 6 

M e g a l o p t e r i s  and L e s l e y a  

M e g a l o p t e r i s  f a s c i c u l a t a  Lesquereux 
holo type  USNM 11704 scale 1:l 
(port Byron, IL) 

same as fig. 1 scale 5:l 

M e g a l o p t e r i s  dawsoni (~artt ) Andrews 
I S M  416525 scale 1:l 

M e g a l o p t e r i s  o v a t a  Andrews 
ISM 416524 scale 1:l 

L e s l e y a  che imarosa  sp. nov. 
I S M  416508 scale 3:l 





PLATE 7 

Megalopteris ovata Andrews 

ISM 416523 scale 2:1 





PLATE 8 

Lesleya cheimarosa spa nov. 

Figure 
1 ISM 416488a scale 1:1 

2 ISM 41.648811 scale 1:1 (counterpart of fig. 1) 

3 ISM 416526 scale 1:1 





PLATE 9 

~ l e t h o p t e r i s  lonchi t ica ( ~ c h l o t h e i m )  Sternberg 

Figure 
1 ISM 416515 s c a l e  1:1 

2 ISM 416124 s c a l e  2.5:l 

3 ISM 416130 s c a l e  2.5:1 

4 ISM 416129 s c a l e  5:l 

5 ISM 416516 s c a l e  1:1 

s c a l e  1.5: l  





PLATE 10 

Sphenopteris preslesensis Stockmans and Willisre 

Figure 
1 ISM 416356 scale 1:l 

2 same as fig. 1 scale 3:l 

3 ISM 416417 scale 2:1  

4 ISM 416376b scale 2:1 

5 ISM 416474 scale 2:1 





PLATE 11 

~usphenopteris morrowensis ( D. White ) Ameron comb. nov. 

Figure 
1 ISM 416535 scale 1:1 

2 I S M  416518 scale 2:1 

3 ISM 416532 scale 5:l 

4 ISM 416519 scale 2:1 





PLATE 12  

~ e l a n g i o p s i s  sp. 

Figure 
ISM 416520 s c a l e  1:1 

ISM 416485 s c a l e  1:1 

same as  f i g .  2 s c a l e  3 : l  

ISM 416521 s c a l e  5 : l  

Lagenospermum sp. 

I S M  416522 s c a l e  1:l 

same as  f i g .  5 s c a l e  2.5:l 





PLATE 13 

Rhodeoptexidium phillipsii sp. nov. 

Figure 
ISM 416527 s c a l e  1:1 

ISM 416527 s c a l e  1:l 

ISM 416530 s c a l e  5:l 

same as  fig. 1 s c a l e  5:l 

same as  fig. 2 s c a l e  5:l 





PLATE 14 
Samaropsis and Problematica 

Samaropsis sp. B 
ISM 416468 scale 2 : 1  

same as fig. 1 scale 1:l 

Samaropsis sp. C 
ISM 416462 

"~ariopteris" 
ISM 416258 

same as fig. 4 

Holcospermum sp. 
ISM 416483 

same as fig. 6 

scale 2:l 

scale 2:l 

scale 1:l 

scale 1:l 

scale 2:l 





PLATE 15 

Cordaites, Cordaicarpus, and Samaropsis 

Figure 
Cordai tes cf. principalis 
ISM 416533 

same as fig. 1 

Coxdaicarpus sp. A 
ISM 416534 

same as fig. 3 

Samaropsis sp. A 
ISM 416361 

Samaropsis sp. A 
ISM 416365 

same as fig. 6 

Cordaicarpus sp. B 
ISM 416362 

same as fig. 8 

scale 1:l 

scale 4:l 

scale 1:l 

scale 2:l 

scale 1:l 

scale 1:l 

scale 2:l 

scale 1:l 

scale 2:l 
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