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X .  On the M icrosporangia o f  the P  ter idosper niece, Rem arks on their

Relationship to E x is tin g  Groups.

B y  R o b e r t  K i d s t o n , F .R .S . L. a n d  F .G .S .

(R eceived  N o v em b er 15 ,— R ead  D ecem b er 14, 1905 .)

[ P l a t e s  2 5 — 28 .]

I n  t h e  m o n th  o f  J u n e  la s t ,  I  c o m m u n ic a te d  to  th is  S o c ie ty  a  “ P re l im in a ry  N o te  on 

t h e  O c c u rre n c e  o f  M ic ro sp o ra n g ia  in  O rg a n ic  C o n n e c tio n  w i th  th e  F o lia g e  o f  

L y g in o d e n d ro n .”* I n  th e  p r e s e n t  p a p e r  I  p ro p o se  to  d e a l m o re  fu lly  w i th  th e  

s u b je c t  a n d  to  d e sc r ib e  a n d  f ig u re  th e  sp e c im en s  in  d e ta i l  w h ic h  fo rm ed  th e  s u b je c t 

o f  th e  p re l im in a ry  n o te . T h e re  w ill a lso  b e  in c lu d e d  in  th is  c o m m u n ic a tio n  th e  

d e s c r ip tio n  o f  a  n e w  sp ec ie s  o f  Crossotheca(G . th e  s t r u c tu r e  o f  w ho se

m ic ro sp o ra n g ia  is id e n tic a l  w ith  t h a t  o f  Crossotheca H oninghausi, B r o n g t . sp ., a n d  

w h ic h  co n firm s th e  o b s e rv a tio n s  m a d e  on  th e  s t r u c tu r e  o f  th e  m ic ro sp o ra n g ia  o f  t h a t  

species.

B efo re  p ro c e e d in g  i t  is n e c e s sa ry  to  m a k e  p e rfe c tly  c le a r  t h a t  th e  p la n t  n a m e d  

Sphenopteris H o n inghausi  b y  B r o n g n i a r t I  is id e n tic a l  w ith  th e  

O ldham ium  o f  W i l l i a m s o n . ;̂ T h is  v ie w  is, I  b e liev e , g e n e ra l ly  a cc e p te d , b u t  i t  seem s 

d e s ira b le  to  g iv e  th e  ev id e n ce  on  w h ic h  I  th in k  th is  re la tio n s h ip  is c le a r ly  p ro v ed .

I n  187 4 , W i l l i a m s o n  p o in te d  o u t , w h e n  d e sc r ib in g  th e

s im ila r i ty  o f  th e  fo lia g e  o f  t h a t  p la n t  w ith  th e  p in n u le s  o f  Sphenopteris H oninghausi. 

H e  sa y s  : “  T h e  p in n u le s  o f  th i s  p la n t  (Sphenopteris H oninghausi)  e x h ib i t  a sp e c ts  

w h ic h  re se m b le  th o se  o f  figs. 13 a n d  14 ( Raaspera) in  th e  c lo s

re n d e r in g  th e  co n c lu sio n  t h a t  o u r  O ld h a m  fossil is g e n e ric a lly , if n o t  sp ecifica lly , 

id e n tic a l  w i th  th e  ab o v e  p la n t  a n  e x c e e d in g ly  p ro b ab le  o n e .”§ H e  f u r th e r  

s u g g e s te d  t h a t  R achiopteris aspera  w a s  th e  p e tio le  o f  Lyginodendron  

th o u g h  i t  w as n o t  t i l l  som e t im e  la te r  t h a t  th e  o rg an ic  co n n ec tio n  o f  Rachiopteris  

aspera  w ith  L yyinodendron  O ldham ium  w as p ro v ed . 11

I n  1891, from  th e  s tu d y  o f  c e r ta in  sp ec im en s  o f  Sphenopteris H oninghausi, I  w as

* ‘ R oy. Soc. P ro c .,’ B, vol. 76, p. 358, P la te  6, 1905. 

t  B r o n g n i a r t , ‘ H is t. d . V 4g4t. F o ss .,’ vol. 1, p. 199, P la te  52, 1829.

\  Dadoxylon Oldhamium, B i n n e y , * P roc . L it. a n d  P h il. Soc. M an ch ester ,’ 1866 ; W i l l i a m s o n , “ O n th e  

O rg an isa tio n  of th e  Fo ssil P la n ts  of th e  Coal M easu res,” P a r t  IV , ‘ Ph il. I r a n s . , ’ 1873, p. 3 7 7 ; 

W i l l i a m s o n  an d  S c o t t , “ F u r th e r  O bserv atio ns  on th e  O rg an isa tio n  of th e  Fossil P la n ts  of th e  Coal 

M easu res,” P a r t  I I I ,  Lyyinodendron a n d  Heterangium, ‘ Ph il. T ra n s .,’ B, vol. 186, p. 703, 1896 (p lates).

§ ‘ P h il. T ra n s .,’ vol. 164, M em . Y I, pp. 684, 685, 1874.

|| ‘ P h il. T ra n s .’ (1873), M em . IV , p. 403, an d  M em . X II , vol. 178, B, p. 298, 1887.

11 ‘ P h il. T ra n s .,’ B , vol. 181, 1890, M em. X V II , p. 91. 

(248 .) 7.9.06.
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4 1 4  MR. R. K ID S T O N  O N  T H E  M IC R O SP O R A N G IA  O F  T H E  P T E R ID O S P E R M E ^E ,

s tro n g ly  o f  o p in io n  t h a t  W i l l i a m s o n ’s  s u g g e s te d  re la tio n s h ip  o f  Lyginodendron  

O ldham ium  w as c o rre c t,*  a n d  t h a t  su c h  is th e  case I  am  n o w  fu lly  p e rsu a d e d . T h e  

e v id e n ce  on  w h ich  th is  co n clu sio n  is b a se d  m u s t , h o w e v e r, be b rie fly  s ta te d ,  a s i t  is 

n e c e ssa ry  for m e  to  p ro v e  t h a t  th e  sp e c im en s  a b o u t to  b e  d e sc r ib e d  a re  re a l ly  th e  

Lyginodendron  O ldham ium  o f  W i l l i a m s o n  as w e ll a s th e  

H oninghausi, B r o n g t .

T h e  fo liag e  o f  L yg inodendron  O ldham ium  (w h ich  fo r th e  p re s e n t  w ill be

to  as i f  i t  w e re  a n  in d e p e n d e n t  sp ec ie s) o ccu rs  in  tw o  c o n d itio n s  o f  p re s e rv a tio n  in  

th e  “ coal b a l l s ” o f  th e  L a n a rk ia n  S e r ie s f  o f  L a n c a s h ire  a n d  Y o rk sh ire . I n  o n e  o f  

th e s e  th e  s e g m e n ts  o f  th e  p in n u le s  a re  m o re  o r  less  d is t in c t ly  co n v ex , so t h a t  se c tio n s  

p a ss in g  th r o u g h  th e  p in n u le s  p a ra lle l  w i th  th e  su rfa c e  sh o w  a  se rie s  o f  d isc o n n e c te d  

se g m e n ts  a s  a t  a, fig. 1, A. U n d e r  th e s e  c o n d itio n s  i t  is d iff ic u lt to  fo rm  a  

o f  th e  s h a p e  a n d  form  o f t h e  p in n u le s . M ore  ra re ly  th e  p in n u le s  a re  fo u n d  f la t te n e d  

w h e n  a  fo r tu n a te  se c tio n  p a ra lle l  w i th  th e i r  su rfa c e  sh o w s th e i r  t r u e  form , as a t  h, 

fig. 1, A , or b e t te r ,  a t  a, fig. 1, B. I n  th e  “ coal b a l l s ” th e  sp e c im e n s  h a v e  b e en  

s u b je c te d  to  c o m p a ra tiv e ly  l i t t l e  p re s su re , a n d  e v e n  sm all s te m s  a n d  b ra n c h le ts ,  in  

t r a n s v e r s e  se c tio n , a re  seen  to  b e  p re s e rv e d  “ in  th e  ro u n d .” H e n c e  in  th e  “ coal 

b a lls ,” in  th e  g r e a t  m a jo r ity  o f  cases, th e  p in n u le s  o f  L yg inodendron  O ldham ium  

o ccu r in  th e  co n v ex  c o n d itio n , w h e re a s  f la t te n e d  e x a m p le s  o f  p in n u le s  a re  m u c h  m o re  

ra re .

A  B

F i g . 1 . — Crossotheca Honinghausi, Br o n g t . sp . ( Oldhamium, W

A. F o rm  of s te rile  p innules , w ith  convex  segm ents. H a lifax . Horizon. — H alifax  H a rd  B ed , L a n a rk ia n  

Series, x 6. (K /6 3 2 .)  B. F o rm  of s te rile  p in nu les , w ith  fla tte n e d  segm ents. D u lesg ate . Horizon.—  

H a lifax  H a rd  Bed, L a n a rk ia n  Series, x 6. (K /6 6 4 c .)

* K i d s t o n , ‘ Geol. Soc. of G lasgow  T r a n s ./  vol. 9, p p . 4 6  a n d  4 8 , P la te  4, fig. 4 4 . 

t  “ L o w er Coal M easures of ce rta in  D is tr ic ts ,” see K i d s t o n , ‘ Q u a rt. J o u rn . Geol. S o c ./  vol. 61, p. 320, 

1905.
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W IT H  R E M A R K S  O N  T H E IR  R E L A T IO N S H IP  TO  E X IS T IN G  G R O U P S . 4 1 5

I n  t r a n s v e r s e  se c tio n  th e  c o n v e x ity  o f  th e  c u p -s h a p e d  fo rm  o f  p in n u le  is w ell se en  a t  

fig. 2, A . I t  w o u ld  th e r e f o re  a p p e a r  t h a t  th e  c o n v ex  fo rm  o f  p in n u le  is t h e  n o rm a l 

c o n d itio n  a n d  t h a t  w h e n  th e  p in n u le s  a p p e a r  a s  f la t  e x p a n s io n s , th i s  is d u e  to  p re s su re .

F i g . 2 .— Crossotheca Honinghausi, B r o n g t . sp . W i l l .).

T ran sv e rse  section  of foliage, sh o w in g  co n v ex  fo rm  of p in n u le  a t  A , a n d  sp ines sp rin g in g  fro m  th e  surface 

of f ra g m e n t of a n o th e r  p in n u le , B, a t  c, c ; a t  d  is seen  th e  m id rib  of th e  p in n u le , an d  a t  e one of th e  

la te ra l  ve in le ts . D u lesg a te . Horizon.— H a lifa x  H a rd  Bed. x 22. (K /66 4A .)

A m o n g  im p re ss io n s  on  sh a le  o f  Crossotheca  , B r o n g t . ,  th e  sam e  tw o

c o n d itio n s  o f  p re s e rv a tio n  occu r. T h e  c o n v ex  p in n u le d  fo rm  is seen  n a tu r a l  size a t

F i g . 3 .— Crossotheca Honi B r o n g t . sp . 

F o rm  of s te rile  p inn ules  w ith  convex  segm ents. F ro m  p it  sin k in g , L ullyg arth  P it, near C lackm annan . 

Horizon.— L an ark ian  Series. N a tu ra l size. (K /9 3 8 .)
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4 1 6  MR. R. K ID S T O N  ON T H E  M IC R O SP O R A N G IA  O F T H E  P T E R ID O S P E R M E ^E ,

fig. 3 a n d  th e  f la t te n e d  c o n d itio n  e n la rg e d  fo u r t im e s  a t  fig. 4. I n  th e  o rd in a ry  

im p ress io n s , sp ec im en s sh o w in g  c o n v ex  p in n u le s  a re  v e ry  r a r e ; th e  co m p re sse d  a n d

F i g . 4 .— Crossotheca Hbning Br o n g

F o rm  of s te rile  p in n u le s  w ith  f la tten ed  segm en ts, sh o w in g  th e  sp in es a tta c h e d  to  th e  fo liage, a, a n d  th e  

sp in y  rach is, b. x  4. D o u l t o n ’s  m arl q u a rry , N e th e r to n , S o u th  S ta ffo rd sh ire . — B etw een

F ire c lay  Coal a n d  B o tto m  Coal, W e stp h a lia n  Series. C o llected  b y  M r. H . W . H u g h e s , F .G .S . (K /9 4 0 .)

f la t te n e d  c o n d itio n  b e in g  th e  co m m on s t a t e  in  w h ic h  th e  p la n t  o ccu rs  as an  

im p ress io n , a n d  th is  is th e  c o n d itio n  o f  n e a r ly  a ll th e  sp ec im en s  I  h a v e  seen  

p re s e rv e d  in  th e  c lay  b a n d  iro n s to n e  n o d u le s  o f  th e  D u d le y  C o al M e a su re s , a s  sh o w n  

on P la te  25, figs. 1 ,2 ,  3, w h e re  th r e e  sm a ll sp e c im en s  from  th e  ro o f  o f  th e  T h ic k  C oal, 

C o se ley  (W e s tp h a l ia n  S e ries ), a re  sh o w n  e n la rg e d  tw o  tim e s , in  i l lu s t r a t io n  o f  s l ig h t  

v a r ia tio n  in  th e  fo rm  o f  th e  s te r ile  p in n u le s  o f  th is  species. T h e  d a r k  p o in ts  o f  th e  

s te r i le  p in n u le s  sh o w n  on  th e  fe r ti le  e x am p le , P la te  25, figs. 4 a n d  5, a re  cau se d  p a r t ly  

b y  sh ad o w  (as th e  p o in ts  o f  th e  p in n u le  se g m e n ts  a re  s l ig h t ly  b e n t  in to  th e  s to n e ) , 

a n d  p a r t ly  fro m  som e ca rb o n aceo u s  m a te r ia l  a d h e r in g  to  th e  im p ress io n s.

A lo n g itu d in a l  se c tio n  o f  th e  o u te r  c o rte x  o f  Lycjinodendron  is g iv e n  a t

fig. 5, B , e n la rg e d  tw o  tim es. T h e  s c le re n c h y m a to u s  b a n d s  w h ic h  ru n  lo n g itu d in a l ly  

th r o u g h  th e  o u te r  c o rte x  fo rm  a  se rie s  o f  m esh es , from  n e a r  th e  c e n tre  o f  w h ich , on 

th e  o u te r  su rfa ce , a rise s  a  s h o r t  sp in e -lik e  o u tg ro w th . T h e  b ases  o f  tw o  o f  th e s e  

a re  seen  a t  a, fig. 5, B.

T h e  im p ress io n  o f  th e  o u te r  su rfa ce  o f  a  s te m  o f  H oninghausi,

B r o n g t . ,  is g iv e n  a t  fig. 5, n a tu r a l  size. H e re  a re  seen  th e  rh o m b o id a l m esh es  

fo rm ed  b y  th e  sc le re n c h y m a to u s  b a n d s  in  th e  o u te r  la y e r  o f  th e  c o rte x  a, in  w h ich  

is a lso  se en  th e  l i t t l e  c ic a tr ice  o f  th e  sp in e - lik e  o u tg ro w th . T h ese  sp in e s  a re
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f r e q u e n t ly  fo u n d  a t t a c h e d  to  th e  im p re ss io n s , a n d  h a v e  b een  d e sc r ib e d  b y  se v e ra l  

a u th o r s .

W TTH  R E M A R K S  O K  T H E IR  R E L A T IO N S H IP  TO E X IS T IN G  G R O U PS . 4 1 7

A

F i g . 5 .—  Crossotheca Honinghausi,B r o n g t . sp . W i l l .).

A . Im p ress io n  of o u te r  surface of stem , sh o w in g  a t  a a n d  o th e r  p o rtio n

fo rm ed  b y  th e  sc le ren c liy m ato u s bands, in  th e  cen tre s  of som e of w hich  th e  scars of th e  sp ines are  seen. 

C om pressed  an d  carb o n ised  p o rtio n s  of th e  sc le ren ch y m ato u s o u te r  co rtex  a re  seen a d h e rin g  to  th e  

im press io n , as a t  b. W h ite h a ll  C o lliery , R osew ell, M id lo th ia n . Horizon.— L a n a rk ia n  Series. N a tu ra l 

size. (K /3 2 1 8 .)  B. T a n g e n tia l section  th ro u g h  th e  o u te r  co rtex  of stem , show ing  th e  net-lik e 

s tru c tu re  of th e  sc le ren ch y m ato u s  bands. A t  a th e  p u n c tifo rm  rem ain s of tw o  sp in es  a re  seen . 

D u lesg ate . Horizon.— H a lifa x  H a rd  Bed. L a n a rk ia n  Series , x 2. (K /592G .)

O n e o f  th e  c h a ra c te r is t ic s  o f  Lyginodendron  is th e  o c cu rren ce  o f

sp in e s  (o r g la n d u la r  sp in e s)  on  th e  s te in s , ra c h is , a n d  ev en  on  th e  lim b  o f  th e  

p in n u le s , th o u g h  th e y  a re  n o t  e q u a lly  p re s e n t  on all s p e c im e n s ; s t i l l  th e i r  p resen ce  

is on e  o f  th e  o u ts ta n d in g  f e a tu re s  o f  Lyginodendron O ldham ium  an d , a s fa r  as a t  

p re s e n t  k n o w n , a m o n g  p la n ts  o c c u rr in g  in  th e  “  coal b a lls  ” o f  L a n c a sh ire  a n d  

Y o rk sh ire , “ no  o th e r  fossil p la n t  is k n o w n  w h ich  b e a rs  g la n d s  a t  a ll c o m p arab le  to  

t h o s e ”* o f  L yginodendron  O ldham ium .

A  tra n s v e rs e  se c tio n  o f  a  p in n u le  o f  Lyginod  , e n la rg e d  22 

is g iv e n  a t  fig. 2, B , w h e re  tw o  o f  th e s e  sp in e s  a re  e x h ib ite d  a t  c, c \  a n d  th e y  a re  

f re q u e n t on se c tio n s  o f  p e tio le s  a n d  s tem s.

T u rn in g  n o w  to  Sphenopteris IIonm ghausi, th e  o ccu rren ce  o f  sp in e -lik e  o u tg ro w th s  

is one o f  i ts  d is t in c tiv e  c h a ra c te rs . T h e y  a re  f re q u e n tly  seen  on im press ions, a n d  ev en  

w h e n  th e  sp in es  h a v e  b een  rem o v e d  from  th e  s te m s  a n d  p e tio le s  th e i r  p o s itio n  is 

g e n e ra lly  in d ic a te d  b y  a  scar, as seen  in  figs. 4, a n d  5, A . A m o n g  fe rn -lik e  p la n ts  

o c cu rrin g  as im p ress io n s in  th e  L a n a rk ia n  S e rie s  o f  th e  B r itish  C oal M easu res ,

* O l i v e r  an d  S c o t t , ‘ P h il. T ra n s .,’ B., vol. 197, p. 228, 1904.

VOL. C X C V III.— B. 3 H
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4 L 8  MR. R. K ID S T O N  O N  T H E  M IC R O S P O R A N G IA  O F T H E  P T E R ID O S P E R M E iE ,

Sphenopteris H oninghausi is t h e  o n ly  on e  k n o w n  to  m e w h ic h  p o ssesses  th e s e  

lik e  o u tg ro w th s , a n d  th e y  o ccu r n o t  o n ly  on  th e  s te m s  a n d  p e tio le s , b u t  a lso  on  th e  

p in n u le s , a s  seen  on  fig. 4, a .

T h ese  sp in e s  v a ry  in  th e i r  f re q u e n c y  o f  o ccu rren c e , b u t  g e n e ra l ly  th e y  a re  p re s e n t  

in g r e a te r  o r less n u m b e rs . I t  is, o f  co u rse , o n ly  on  e x c e p tio n a l a n d  v e ry  ra re  

occasion s t h a t  th e  sp in e s  on  th e  p in n u le s  a re  sh o w n  on  im p re ss io n s  o f  th e  p la n t  

p re s e rv e d  in  o rd in a ry  coal sh a le .

I t  is th e re fo re  se en  t h a t  a ll th e  c h a ra c te r s  a v a ila b le  fo r a  co m p ariso n  b e tw e e n  

Sphenopteris Honinghausia n d  hyg inodendron  a re  a b s o lu t

a n d  th e s e  a re  n o t  u n i m p o r t a n t :

1. F o rm  a n d  sh a p e  o f  th e  s te r ile  p in n u le s .

2. S te m s  h a v in g  n e t- l ik e  m esh es  fo rm ed  o f  s c le re n c h y m a to u s  b a n d s  in  th e  o u te r

c o rte x .

3. S te m s , p e tio le s , a n d  p in n u le s  b e a r  sp in e - lik e  em erg en ces .

4. T h a t  a m o n g  th e  p la n ts  sh o w in g  s t r u c tu r e  fro m  th e  L a n a rk ia n  S e ries ,

Lyginodendron O ldham ium  is th e  o n ly  on e  k n o w n  to  possess a ll t

c h a ra c te r s  m e n tio n e d  ab o v e  a n d  t h a t  o f  th e  im p re ss io n s  o f  fe rn - lik e  p la n ts  

from  th e  sam e  h o rizo n , Sphenopteris  is a lso  th e  o n ly  one

k n o w n  to  p ossess a ll th e s e  c h a ra c te rs .

T h e  id e n t i ty  o f  Lyginodendron O ldham ium  w i th  seem s

th e re fo re  to  be p ro v e d  b e y o n d  a ll d o u b t .#

Crossotheca H on inghausi, Br o n g t

P l a t e  25, f i g s . 1 -1 6 , P l a t e  26, f i g s . 1 7 -3 2 , a n d  P l a t e  27, f i g . 60.

1829. Sphenopteris Honinghausi,B r o n g t .,  ‘ H is t .  d. Y e g e t. fo s s ./  vol. 1, p. 199 ,

P la te  52.

1903. Splienopleris Honinghausi,K i d s t o n , ‘ T ra n s . B o y . Soc. E d in . , ’ vol. 40

p. 7 8 5 .f

1877. C alym m otheca Hceninghausi, S t u r , ‘ C u lm  F lo ra ,’ P a r t  2, p. 266 .

1905. Crossotheca Honinghausi, K i d s t o n , ‘ P ro c . B o y . Soc. L o n d o n ,’ B , vol. 7

p. 358 , P l a te  6.

S truc ture.

1866. D adoxylon  Oldhamium,, B i n n e y , ‘ P roc . L it .  a n d  P h il . Soc. M a n c h e s te

vol. 5, p. 115. (S te m .)

* Sphenopteris Honinghausi also occurs in  th e  o v e rly in g  W estp h a lian  Series. Som e L o w er C arb on ife rou s 

(C ulm ) species possess such  sp ine-like o u tg ro w th s , b u t  n one  of th ese  occur so h ig h  up  as th e  L a n a rk ia n  

Series. I c an n o t accept th e  p roposed  u n io n  of som e of th e  C ulm  species w ith  Sphenopteris Honinghausi, from  

w hich  th e y  seem  to  be specifically  d is tin c t ( P o t o n i e , “  U eb e r ein ige C arb o n fa rn e ,” I I . T h eil, ‘ J a h rb . d. 

K on ig . P reuss . Geol. L a n d e san s ta lt fiir 1890 ,’ p. 16, P la te s  7 -9 , 1 8 9 1 ; ‘ Zeitsch . d. d eu t. geol. G ese ll.,’ 

J a h rg . 1891, p. 291).

t  L is t of refe rences an d  sy n o n y m y  w ill be fo u n d  here.
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1869 . D ic tyo xy lo n  Oldhamium, W i l l .,  ‘ M o n th ly  M ic. J o u r n . , ’ vol. 2, p. 66 , 

P l a t e  20 , figs. 3 a n d  4. (S te m .)

1873. L yg in o d en d ro n  Oldhamium, W i l l .,  M em . I V , ‘ P h il .  T ra n s .,’ p. 404 . (P la te s .)  

M em . X V I I ,  ‘ P h il .  T ra n s . ,’ B , vol. 181 (1 8 9 0 ), p. 89. (P la te s .)  W i l l i a m s o n  

a n d  S c o t t , “  F u r t h e r  O b s e rv a tio n s  on  th e  O rg a n is a t io n  o f  t h e  F o ss il 

P l a n t s  o f  t h e  C o a l M e a s u re s ,” ‘ P h il .  T ra n s .,’ B , vo l. 186 (1 8 9 5 ), p. 703 . 

( P la te s .)

1899 . L yg inop teris  Oldhamia, P o t o n i ^ ,  ‘ L e h rb . d. P f la n z e n -P a ls e o n to lo g ie ,’ p. 170. 

1872. E d ra xy lo n ,  W i l l . ,  ‘ P ro c . B o y . Soc. L o n d o n ,’ N o. 136 , p. 438 . (P e tio le .)

1874 . R ach iop teris aspera,W i l l . ,  ‘ P h il .  T ra n s . ,’ M em . V I ,  p. 684 . (P la te s .

( P e t io le .)

1876 . K a lo xy lo n  Hookeri, W i l l . ,  M em . V I I ,  ‘ P h il .  T ra n s .,’ vol. 166 , p. 23.

( P la te s .)  M em . X I I I ,  ‘ P h il .  T ra n s .,’ B , vol. 178 (1 8 8 7 ), p. 293 . (P la te s .)  

( B o o t .)

1904 . Lagenostom a Lomaxi, W i l l . M .S ., in  O l i v e r  a n d  S c o t t , “ O n  th e  S t r u c tu

o f  th e  Palaeozoic S e e d  Lagenostom a  ,” ‘ P h il .  T ra n s ,’ B , vol. 197,

pp . 1 9 3 -2 4 7 , P la te s  4 -1 0 . (S e ed .)

Sterile  P in n u les .— T h e se  h a v e  b e e n  a lr e a d y  re fe r re d  to  a n d  i l lu s t r a te d  in  figs. 1 -4  

a n d  a re  f u r th e r  sh o w n  on  P l a te  25 , figs. 1 -3  ( X 2). N o rm a lly  th e  p in n u le s  a p p e a r  to  

h a v e  b e e n  m o re  o r  le ss  c o n v ex , b u t  th i s  c o n d itio n  is m u ch  m o re  r a re ly  m e t w ith  

in  th e  coal sh a le s  t h a n  t h a t  in  w h ich  th e y  a re  f la t te n e d  b y  p re s s u re  as sh o w n  in  

figs. 1, B, a n d  4, a n d  P la te  25, figs. 1 -3 . W h e n  th e  sp ec im en s  a re  u n c o m p re sse d  

th e  s e g m e n ts  o f  th e  p in n u le s  seem  m o re  ro u n d e d  th a n  w h e n  f la t te n e d , th e i r  fo rm  

th e n  a p p e a r in g  m o re  t r u n c a te  a t  t h e  ap ex .

I r re s p e c tiv e  o f  th e  p re se n c e  o r ab sen ce  o f  p re s su re , th e  fo rm  o f  th e  p in n u le  

c u t t in g  v a r ie s  so m e w h a t fro m  h a v in g  m o re  o r less ro u n d e d  lo b es a s  f ig u re d  b y  

B r o n g n i a r t , w ith  w h ic h  fig. 3 a n d  P la te  25, fig. 1, a g re e , to  th e  m o re  c u n e a te  

p in n u le d  fo rm  g iv e n  b y  A n d r ^ e , #  w ith  w h ic h  P la te  25, fig. 2, co rresp o n d s . S ti l l  

m o re  n a rro w  p in n u le d  fo rm s t h a n  th e s e  occu r, as seen  on  P la te  25 , fig. 3. W h e n  

a  la rg e  se ries  o f  sp ec im en s is  e x a m in e d , a n d  th is  is e sp ec ia lly  n o tic e a b le  w h e n  th e  

specim en s a ll com e from  th e  sam e  lo c a lity  a n d  h o rizo n , i t  w ill be fo u n d  t h a t  t h e y  

show  a v e ry  co n sid e ra b le  v a r ia tio n  in  th e  form  o f  th e  u l t im a te  s e g m e n ts  o f  th e  

p in n u le s — a c h a ra c te r  w e ll b r o u g h t  o u t  in  th e  fig u res  o f  th e  s te r ile  co n d itio n  o f  

Crossotheca Honinghausiw h ich  h a v e  b een  g iv e n  b y  th e  v a rio u s w r i te r s  w ho h a v e

f ig u re d  th is  p la n t.

T h e  y o u n g  fro n d s  o f  Crossotheca Honingh  w ere  c irc in

p a r t ia l ly  d ev e lo p ed  sp ec im en  is g iv e n  on  P la te  26, fig. 30, w h ich  is e n la rg e d  tw o  *

W IT H  R E M A R K S  O N  T H E IR  R E L A T IO N S H IP  TO E X IS T IN G  G R O U PS. 4 1 9

* ‘ V o rw eltliche  P flanzen ,’ P la te  4. 

3 H  2
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4 2 0  M R. R . K ID S T O N  ON T H E  M IC R O S P O R A N G IA  O F T H E  P T E R ID O S P E R M E iE ,

t im e s . T h is  fossil b e a rs  v e ry  o b v io u s ly  th e  m a rk s  o f  h a v in g  b e e n  s o m e w h a t 

“  w ith e re d  ” b efo re  m in e ra lis a tio n  to o k  p lace.

Fertile  P innu les .— T h e  fe r t i le  p in n u le s  o f  o ccu r on  th e

fro n d s  in  a sso c ia tio n  w ith  s te r ile  p in n u le s , a n d  th is  seem s to  be c h a ra c te r is t ic  of 

th e  g e n u s  C rosso theca f a s  th e  fru c tif ic a tio n  o f  a lm o s t a ll th e  d e sc r ib e d  sp ec

h as b e e n  fo u n d  in  a sso c ia tio n  w ith  s te r i le  p in n u le s ,-w h e n  th e  sp e c im en s  w e re  o f  a 

fa ir  size.

U n f o r tu n a te ly  th e  sp e c im en s  from  C o se ley  a re  u s u a l ly  c o n ta in e d  in  sm a ll n o d u le s  

a n d  o n ly  sh o w  f ra g m e n ts  o f  p innse, b u t  som e o f  th e s e  h a v e  sh o w n  th e  o rg a n ic  

c o n n e c tio n  o f  s te r i le  a n d  fe r t i le  p in n u le s . T h re e  su c h  e x a m p le s  a re  g iv e n  on 

P la te  25 , figs. 4 a n d  5, 6 a n d  7, 9 a n d  10, a n d  a n o th e r  on P la te  26, fig. 82, b u t  t h e  

b a r re n  p in n u le s  do  n o t  sho w  v e ry  c le a r ly  on  th is  la s t  f ig u re . A ll  th e s e  f ig u re s  a re  

e n la rg e d  tw o  tim e s , a n d  th e  b a r re n  p in n u le s  a re  in d ic a te d  b y  th e  l e t t e r

T h e  g r e a te r  n u m b e r  o f  th e  fe r t i le  sp e c im en s  b e a r  no  s te r ile  p in n u le s , b u t  th e y  

a g re e  e n t i r e ly  in  fo rm  a n d  s t r u c tu r e  w ith  th e  fe r t i le  p in n u le s  o f  th o se  sp ec im en s  

w h e re  b o th  s te r i le  a n d  fe r t i le  p in n u le s  o ccu r in  o rg a n ic  u n io n . N o  d o u b t  can  

th e re fo re  e x is t  a s  to  th e s e  fe r t i le  e x a m p le s  b e lo n g in g  to  Crossotheca 

S e v e ra l o f  th e s e  fe r t i le  sp ec im en s  sh o w in g  d if fe re n t s t a te s  o f  d e v e lo p m e n t a re  f ig u re d  

on  P la te s  25 a n d  26.

B efo re  d e sc r ib in g  th e  sp ec im en s , re fe re n c e  m a y  be m a d e  to  th e i r  m o d e  o f  

p re s e rv a tio n . T h e  m a jo r i ty  o f  th e  sp e c im e n s  a re  p re s e rv e d  as c a s ts , b u t  th e  c a s ts  

in som e cases s t i l l  c o n ta in  th e  a lm o st in d e s tru c tib le  m ic ro sp o re s  ; in  o th e r  cases  th e  

c a v itie s  o f  th e  im p re ss io n s  (w h ich  in  m a n y  cases a re  u n c o m p re sse d )  h a v e  b e en  

in f i l t r a te d  w ith  c a rb o n a te  o f  lim e, a n d  su c h  a  sp ec im en  is sh o w n  on  P la te  26, fig. 23. 

B efore in f il t r a t io n  th e  g r e a te r  p a r t  o f  th e  m o re  d e lic a te  t is s u e  h a d  d e c a y e d , b u t  

som e of th e  d e n se r  or f irm er t is s u e  h a s  re m a in e d  in  h o w e v e r  a  d iso rg a n is e d  

c o n d itio n , a n d  i t  is in  su ch  sp ec im en s , w h e re  th e  s t r u c tu r e  h a s  b e en  p a r t ia l ly  

p re se rv e d , t h a t  th e  b ilo c u la r  n a tu r e  o f  th e  m ic ro sp o ra n g ia  is seen .

I n  th e  case of th e  o th e r  fe r ti le  sp e c im en s  th e  o u te r  su rfa c e  of t h e  sp o ra n g ia  a lm o s t 

in v a r ia b ly  a d h e re s  to  th e  m a tr ix ,  a n d  a s  th e  sp e c im en s  a re  p re s e rv e d  so m e w h a t 

“ in  th e  ro u n d ,” one a lm o s t in v a r ia b ly  sees on  o n e  ex p o sed  su rfa ce  th e  in s id e  o f  th e  

in n e r  h a lf  o f  t h e  sp o ra n g ia . T h e  f ra c tu re  a p p e a rs  to  p a ss  lo n g itu d in a l ly  th ro u g h  

w h a t  m u s t  in  m a n y  cases h a v e  b e e n  u n c o m p re sse d  h o llo w  sp o ra n g ia . T h is  is w e ll 

seen  on  P la te  26, fig. 19, a , a \  a".

Pedicel.— T h e  fe r t i le  p in n u le s  w ere  a t ta c h e d  to  a  v e ry  s to u t  p ed ic e l, w h ic h  a t  t h e  

p o in t  of u n io n  w ith  th e  p in n u le  is su d d e n ly  b e n t  a n d  re m a in s  u n i te d  fo r som e 

d is ta n c e  to  th e  u p p e r  su rface  o f  th e  p in n u le , P la te  25, fig. 11, m. T h e  p in n u le  m u s t , 

th e re fo re , h a v e  b een  so m e w h a t p e l ta te  in  r e la tio n  to  i ts  ped icel.

* Lim b o f  the F ertile  P in n u le .— T h e  lim b  o f  th e  fe r ti le  p in n u le  is oval, a n d  is seen  

e n la rg e d  tw o  t im e s  on  P la te  25, figs. 6 a n d  7, a n d  on P la te  26, fig. 32. F ig . 7 is 

* Z e i l l e r , ‘ A n n . c l  Sciences N a t . ,’ 6e Ser., B ot., vol. 16 , p . 1 8 0 , 1 8 8 3 .
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W IT H  R E M A R K S  O N  T H E IR  R E L A T IO N S H IP  TO  E X IS T IN G  G R O U P S . 4 2 1

sh o w n  in  te x t - f ig .  G, w i th  m a t r ix  u n re p re s e n te d ,  to  i l lu s t r a te  m o re  c le a r ly  th e  fo rm  o f  

th e  lim b . O n  P la te  25 , fig. 8, th e y  a re  e n la rg e d  fo u r tim e s . I n  e a c h  case  th e  lim b  

is in d ic a te d  b y  t b e  l e t t e r  c. P e r h a p s  th e y  a re  b e s t  se en  a t  fig. 8, sh o w n  a lso  a t  

te x t- f ig . 7, w h ic h  is a n  e n la rg e d  v iew  o f  th e  p a r t  l e t t e r e d  c on  fig. 7. T h e se  sp e c im en s  

sh o w  th e  u p p e r  su rfa c e  o f  t h e  p in n u le s , w h ic h  h a s  a  s t r i a t e d  a p p e a ra n c e , e n t i r e ly  

d u e , I  b e lie v e , to  s h r in k a g e ,  fo r i t  w ill b e  seen  t h a t  th e y  m u s t  h a v e  p o ssessed  

c o n s id e ra b le  s u b s ta n c e  a n d  seem  a lm o s t to  h a v e  b e e n  tu r g id .  T h is  o p in io n  is b a se d  

on t h e  c a v i ty  t h e y  le a v e  in  th e  m a t r ix ,  w h ic h  is w e ll seen  on  P l a te  25, figs. 11 a n d  

12, P la te  26 , figs. 19, 21 , a n d  31, d. T h e  lim b  is fro m  2-2*50 

sp e c im en  g iv e n  on  P l a t e  25, fig. G.

F i g . 6 .— Crossotheca Honinghausi,B r o n g t . sp . F i g . B r o n g t . sp .

Specim en  g iv en  on P la te  25, fig. 7, d ra w n  w ith o u t  P o r tio n  of specim en show n on P la te  25, fig. 7, a n d  a t  

su rro u n d in g  m a tr ix  to  show  u p p e r  surface a n d  tex t-fig . 6, en la rg ed  4 tim es,

fo rm  of th e  fe r tile  p inn ies, x 2.

N erva tio n .— 1T h e  n e rv a t io n  is n o t  c le a r ly  seen . A  s tro n g  v e in  seem s to  e n te r  

th e  p in n u le  fro m  th e  p ed ice l som e l i t t l e  d is ta n c e  from  th e  m a rg in , w h e re  i t  d iv id e s  

a t  a n  a c u te  a n g le  in to  tw o  m a in  b ra n c h e s . T h is  is o b se rv a b le  on  th e  sp ec im en  

g iv e n  on  P la te  25, fig. 11, b u t  is h id d e n  in  th e  fig u re  b y  th e  sh a d o w  o f  th e  c a v ity . 

I t  c an  b e  f a in t ly  seen , h o w e v e r, on  P la te  25, fig. 8, d  *

M icrosporangia .— E a c h  f e r t i le  p in n u le  u s u a lly  b o re  s ix , r a r e ly  sev en , b ilo c u la r  

m ic ro sp o ra n g ia . T h e y  a re  fu sifo rm  a n d  e n d  in  a  s h a rp  p o in t. T h e  u p p e r  p o r tio n  

o f  th e  m ic ro sp o ra n g iu m  w a s a t ta c h e d  to  th e  u n d e r  su rfa ce  of th e  lim b  a n d  p ro b a b ly  

s e a te d  on a  l a te r a l  v e in le t .

T h e  sp o ra n g ia  do  n o t  seem  to  h a v e  b een  u n i te d  a m o n g  th e m se lv e s , a n d  th o u g h  

th e i r  u p p e r  e x tre m it ie s  a p p ro a c h  each  o th e r , th e y  do n o t  seem  to  h a v e  b een  a t ta c h e d  

to  a  com m on p o in t. T h e  c e n tre  a ro u n d  w h ich  th e y  r a d ia te  is a lw a y s  a  so lid  p iece of 

th e  m a tr ix . T h is  is o ccasio n a lly  seen  th r o u g h  th e  d ecay  of th e  lim b, a n d  th e  

rem o v a l o f  th e  o th e r  h a l f  o f  th e  “ n o d u le . T h is  is seen  in  fig. 18, a n d  e n la rg e d  

fo u r t im e s  in  fig. 19, a t  6 ,  d. T h e re  is in  th is  sp ec im en  a  n a tu

p re se rv e d  in  s to n e , t

* P ro b ab ly  la te ra l v e in le ts  sp ran g  from  th e  ve ins, as seen  in Hughesiana, P la te  28, fig. 59.

t  T h is  is b eau tifu lly  seen in  Crossotheca Hughesiana,Plate 28, figs. 49, i, 50, i, a
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4 2 2  M R. R. K ID S T O N  O N  T H E  M IC R O SP O R A N G IA  O F  T H E  P T E R ID O S P E R M E iE ,

T h e  sp o ra n g ia  a re  a b o u t  1 '5 m m . w id e  in  th e i r  b ro a d e s t  p a r t ,  w h ic h  a p p e a rs  to  be  

w h e re  th e y  becom e fre e  fro m  th e  lim b , a n d  a re  a b o u t  3 m m . long .

I n  th e  im m a tu re  c o n d itio n  th e  free  p o r t io n  o f  th e  m ic ro sp o ra n g ia  is b e n t  in w a rd s  

a n d  th e i r  ap ic es  fo rm  th e  a p e x  o f  a  h e m isp h e r ic a l so rus . T h is  is  c le a r ly  seen  on  

P la te  26 , fig. 17, w h e re  se v e ra l o f  th e  so ri e x h ib i t  th e  o u te r  su rfa c e  o f  th e  sp o ra n g ia . 

O n  th e  so ru s  m a rk e d  f  t h e  in d iv id u a l  sp o ra n g ia  can  e a s ily  b e  seen  a n d

se v en  in  n u m b e r. T h e y  a re  s e p a ra te d  b y  l i t t l e  r id g e s  t h a t  a re  m a d e  b y  th e  m u d  

w h ic h  o r ig in a lly  filled  th e  h o llo w  h e m isp h e re  fo rm e d  b y  th e  in w a rd  a rc h in g  sp o ra n g ia  

b e in g  s u b je c te d  to  p re s s u re  b e fo re  c o m p le te  so lid if ic a tio n  o f  th e  ro c k  to o k  p lace, 

w h e n  th e  m u d  w o u ld  b e  p re s se d  o u t  b e tw e e n  th e  free  p o r tio n s  o f  th e  sp o ra n g ia , a n d  

th u s  fo rm  th e  l i t t l e  r id g e s  w h ic h  s e p a ra te  th e  in d iv id u a l  m ic ro sp o ra n g ia .

T h e  sm a ll sp ec im en  sh o w n  e n la rg e d  tw o  t im e s  on  P la te  25, figs. 9 a n d  10 (w h ich  

sh o w  th e  tw o  h a lv e s  o f  th e  n o d u le ) , is in  th e  sam e s ta g e  o f  d e v e lo p m e n t a s  t h a t  

g iv e n  on  P la te  26, fig. 17, a n d  th e  d a rk  m a rk s  w h ic h  a p p e a r  on  figs. 9 a n d  1 0 , h, a re  

d eep  im p re ss io n s  o f  u n c o m p re sse d  so ri in  sh a d o w , a n d  w h ic h  sh o w  th e  im p re ss  o f  th e  

sp o ra n g ia  on  th e  s id es  o f  th e  ho llow . T h is  w a s  th e  f i r s t  sp e c im en  on  w h ich  th e  

m ic ro sp o ra n g ia  w ere  o b se rv e d  in  c o n n e c tio n  w i th  th e  s te r ile  p in n u le s , b, a n d  w h ic h  

a lso  y ie ld e d  m ic ro sp o res .

A t  m a tu r i ty  th e  sp o ra n g ia  sp re a d  o u t , a n d  th e i r  free  p o r t io n s  e x te n d  p a s t  th e  

m a rg in  o f  th e  lim b, w h e n  th e  so ru s  h a s  v e ry  m u c h  th e  a p p e a ra n c e  o f  a n  e p a u le t . 

P l a te  25 , figs. 11, 12, d, 5, g; P la te  26, figs. 19, 21, c?, 22 , g. T h e

a p p e a rs  to  be  sm o o th .

I t  h a s  b e e n  a lre a d y  m e n tio n e d , t h a t  o w in g  to  th e  f r a c tu re  o f  th e  s to n e  f r e q u e n tly  

p a ss in g  lo n g itu d in a l ly  th r o u g h  th e  c e n tre  o f  th e  sp o ra n g ia , w h ic h  seem  to  h a v e  b e e n  

e m p ty  a n d  u n co m p ressed , one  o f te n  g e ts  a  v iew  o f  th e  inner surface  o f  th e  w a ll 

o f  th e  sp o ra n g iu m  w h ic h  faces to w a rd s  th e  c e n tre  o f  th e  so ru s. T h is  v e ry  f re q u e n tly  

e x h ib its  th e  s l i t  b y  w h ic h  d eh iscen ce  h a s  ta k e n  p la c e — a n d  i t  is c le a r ly  seen , e n la rg e d  

tw o  tim e s , on  P la te  25, fig. 12, a n d  e n la rg e d  fo u r t im e s  on  P la te  26, figs. 19 a n d  

22 , h, b u t  is e sp ec ia lly  w e ll e x h ib i te d  a t  fig. 19, h \  w h e re  i t  a p p e a rs  as  a n  o p en  s lit.

I t  h a s  a lre a d y  b een  re m a rk e d  t h a t  som e o f  th e  sp e c im en s  h a v e  b e en  in f i l t r a te d  

w ith  c a rb o n a te  o f  lim e, a n d  one o f  th e s e  is sh o w n  e n la rg e d  tw o  t im e s  on P la te  26, 

fig. 23. I n  th e  sp ec im en s  p re s e rv e d  in  th is  m a n n e r  th e  s t r u c tu r e  o f  p a r t s  o f  th e  

m ic ro sp o ra n g ia  h a s  in  a  few  cases  b e en  p re se rv e d .

I n  fig. 23, th e  w h ite  m a t te r  is th e  c a rb o n a te  o f  lim e, th e  d a rk e r  p a r t s  a re  th e  

re m a in s  o f  th e  sp o ra n g ia . T h is  e x a m p le  h a s  also  b een  in  a n  im m a tu re  c o n d itio n , for 

a t  f  th e  im p re ss io n  o f  a n  u n o p e n e d  so ru s  is c le a r ly  seen , th e  s t a te  o f  d e v e lo p m e n t o f  

th is  e x am p le  c o rre sp o n d in g  to  t h a t  o f  fig. 17.

A t  P la te  26, fig. 24, th e  so ru s  m a rk e d  k, fig. 23 ,

g r e a te r  p a r t  o f  th e  s t r u c tu r e  h a s  d isa p p e a re d , b u t  th e  w a lls  o f  t h e  tw o  lo cu li o f  th e  

m ic ro sp o ra n g ia  h a v e  in  s e v e ra l cases  b e en  p re se rv e d . T h e  tis s u e  co m p o sin g  th e s e  

w a lls  m u s t  h a v e  b e e n  v e ry  d e n se  a n d  firm , for a lm o s t a ll th e  o th e r  t is s u e s  h a v e
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d is a p p e a re d . F ig . 25 sh o w s t h e  tw o  lo cu li, l e t t e r e d  a  on  fig. 24 , in  s l ig h t ly  o b liq u e  

t r a n s v e r s e  se c tio n . W h e n  se e n  t r u ly  t r a n s v e r s e ly ,  t h e y  a re  c irc u la r  in  sec tio n . 

F ig . 26 sh o w s a n o th e r  p a ir  o f  lo cu li w h o se  p la n e  o f  se c tio n  is  m o re  lo n g itu d in a l ,  

w h e re  t h e  n a r ro w  w a ll d iv id in g  t h e  loculi is v e ry  c le a r ly  seen . F ig . 27 i l lu s t r a te s  

a  s o m e w h a t s im ila r  c o n d itio n . T h is  u n io n  o f  th e  tw o  lo cu li is  so f r e q u e n t  in  som e o f  

th e  sp e c im e n s  t h a t  th e  g e m in a te  n a tu r e  o f  th e  lo cu li w i th in  th e  m ic ro sp o ra n g ia  is 

p lac ed  b e y o n d  d o u b t.

A ll th e s e  lo cu li s t i l l  c o n ta in  th e  m ic ro sp o re s , a n d  th e i r  b r ig h t  o ra n g e  co lou r, w i th  

c le a r ly  d e fin e d  d a rk  m a rg in s , m a k e s  th e m  v e ry  co n sp icu o u s  o b je c ts  w h e n  seen  u n d e r  

a  h a n d  len s.

E a c h  o f  th e  lo c u li m e a su re s  a b o u t  0 ‘50 m m . in  d ia m e te r ,  th e  p a ir  o c c u p y in g  a b o u t  

1 m m ., w h ile  th e  m ic ro s p o ra n g iu m  is  a b o u t  1 '5 0  m m . w ide . E v e n  th e  s ize  o f  th e  

lo cu li in  re la t io n  to  th e  w id th  o f  th e  m ic ro sp o ra n g iu m  co n firm s w h a t  a c tu a l  o b se rv a ­

t io n  h a s  sh o w n , t h a t  th e  sp o ra n g ia  a re  b ilo c u la r.

T h e  c le f t b y  w h ic h  d e h isc e n c e  to o k  p lace  p a sse d  lo n g itu d in a l ly  d o w n  th e  c e n tre  o f  

th e  in n e r  face o f  th e  m ic ro sp o ra n g iu m , a s  sh o w n  on  P la te  26 , fig. 19, a n d  P la te  25, 

fig. 12, d, a n d  th u s  th e  m ic ro sp o re s  o f  b o th  lo cu li w o u ld  he l ib e ra te d  s im u lta n e o u s ly .

S o m e o f  th e  m ic ro sp o re s  a re  sh o w n  e n la rg e d  500  d ia m e te rs  on  P la te  25, figs. 1 3 -1 6 , 

a n d  on  P la te  26 , figs. 28 a n d  29. A s  a  ru le  th e y  a re  v e ry  m u c h  c o n tra c te d  a n d  fo ld ed  or 

c ru m p le d , a n d  I  b e liev e  t h a t  a ll h a v e  b e e n  d e r iv e d  fro m  m ic ro sp o ra n g ia  w h ic h  h a d  

n o t  a r r iv e d  a t  c o m p le te  m a tu r i ty .  H a d  th e y  b e e n  q u i te  m a tu re  i t  is im p ro b ab le  t h a t  

t h e  m ic ro sp o re s  w o u ld  h a v e  b e e n  so m u c h  c ru m p led . T h is  c ru m p lin g  is r e p re s e n te d  

a t  figs. 13 a n d  14. T h e  o th e r  sp e c im en s  f ig u re d  w e re  m o re  free  from  w rin k le s , 

h u t  on  n o n e  o f  th e m  w ere  th e y  p e rh a p s  e n t i r e ly  a b s e n t , th o u g h  n o t  re p re s e n te d  on 

t h e  fig u res.

T h e  m ic ro sp o res , w h ic h  a re  e a s ily  rem o v a b le  fo r m ic roscopical e x a m in a tio n , a re  

c irc u la r  o r s l ig h tly  oval, a n d  m e a su re  50 y  to  70 in  d ia m

is  ro u g h e n e d  b y  n u m e ro u s  closely  p laced , v e ry  m in u te , b lu n t  p o in ts . T h ese  a re  

p lac ed  on  a n  o u te r  h y a lin e  la y e r  ( th e  e x tin e ) , w h ic h  is so m e tim es  seen  e x te n d in g  as 

a  co lo u rless  b a n d  b e y o n d  th e  u n d e r ly in g  d e n se r  y e llo w  la y e r  ( th e  in tin e ). '1 he  

sp o re s  a re  p ro v id e d  w ith  a  d is t in c t  t r i r a d ia te  r id g e , P la te  25, figs. 15 a n d  16, P la te  26, 

figs. 28 a n d  29 , th o u g h  th is  is  o f te n  d ifficu lt to  see  on  a c c o u n t o f  th e  c ru m p lin g  o f  

th e  sp o re  w all. I t s  p re se n c e  in d ic a te s  t h a t  th e  m ic ro sp o res  a re  te t r a h e d r a l ly  

de v e lo p ed .

I t  w ill b e  seen  fro m  th e  fo reg o in g  d e s c r ip tio n  o f  th e  m ic ro sp o ra n g ia  o f  Crossotheca

Honinghausi— th e  L yginodendron  Oldhcimiumo f W i l l i a m s o n — t h a t  t

fro m  th e  m ic ro sp o ran g ia , d e sc r ib e d  b y  M iss B e n s o n  u n d e r  th e  n am e  o f

Scotti* a n d  w h ic h  som e h a v e  th o u g h t  w ere  th e  m ic ro sp o ran g ia  of Lyginodendron.

I  c a n n o t h e lp  th in k in g  t h a t  th is  o p in io n  h a s  b een  so m e w h a t s u p p o r te d  by  th e  fa c t

* Telangium Scotti, a  new  species of Telangium, (Calymmatotheca) show ing  s tru c tu re  ( ‘ A nn . of B o t.,’

vol. 18, p. 161, P la te  11, 1904).

 D
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t h a t  S t u r  p lac ed  Sphenopteris Honinghausiin  h is  g e n u s  

so w i th o u t  th e  s l ig h te s t  k n o w le d g e  o f  i ts  f ru c tif ic a tio n .

T h e  m ic ro sp o ra n g ia  o f  Crossotheca Honingha re  d is t in g u is h

T e l a n g i u m S c o t t i  b y  th e  fo llo w in g  d iffe ren ces, w h ich  a re  sh o w n  u n d e rn e a th  in  ta

fo rm  :—

4 2 4  MR. R. K ID S T O N  ON T H E  M IC R O SP O R A N G IA  O F  T H E  P T E  R I DOS P E R  MEHC,

Crossotheca Il

M icrospo ran gia free, b o rn e  u p o n  a fe rtile  lim b 

a n d  u n ite d  to  its  low er surface for a d is tan ce  of 

ab o u t one-th ircl of i ts  d iam e te r .

F re e  p o rtio n  of m ic ro sp o ran g ia  h an g s  dow n  as a 

frin g e  b ey o n d  th e  m arg in  of th e  lim b.

M icro sp o ran g ia  b ilo cu la r.

Telangium, Scotti.

M icro sp o ra n g ia  te rm in a te  a pedicel d e p riv e d  of 

a  lim b  a n d  u n i te d  to  each  o th e r  in  th e ir  basal 

p o rtio n .

M ic ro sp o ran g ia  u p r ig h t  a n d  u n ite d  a t  th e ir  base 

a ro u n d  a com m on p o in t of a tta c h m e n t.

M ic ro sp o ran g ia  w ith  a  sin g le  loculus.

T h a t  Telang ium  Sco tti is t h e  m ic ro sp o ra n g iu m  o f  a n o th e r  m e m b e r o f  th e  

Ptei idospermece is m o re  th a n  p ro b a b le , b u t  i t  is c le a r ly  n o t  th e  m ic ro sp o ra n g iu m  

o f  Lyginodendron. T h e  s t r u c tu r a l  p o in ts  sh o w n  b y  T elang ium  Sco tti  do  n o t  seem  

to  a ffo rd  a n y  re m a rk a b le  a g re e m e n t  w itli  , a n d  a re  su c h  as w ill

p ro b a b ly  be fo u n d  to  be  in  g r e a t  p a r t  com m on  to  th e  m ic ro sp o ra n g ia  o f  som e o f  th e  

Pteridospermece.

T h e  m o rp h o lo g y  o f  th e  fe r t i le  lobe o f  Crossotheca H on inghausi w ill b e  c o n s id e re d  

a f te r  Crossotheca H ughesiana  h a s  b e en  d esc rib e d .

Crossotheca Hughesiana, K i d s t o n , n . sp.

( P la te  27, figs. 33 to  43 ; P l a te  28, figs. 44 to  59 .)

O n ly  th e  f e r t i le  c o n d itio n  o f  th is  sp ecies is k n o w n , as, u n f o r tu n a te ly ,  n o n e  o f  th e  

sp ec im en s  sh o w  a n y  o rg a n ic  c o n n e c tio n  w ith  s te r i le  p in n u le s .

A ll  th e  sp ec im en s  o ccu r in  c lay  b a n d  iro n s to n e  n o d u le s  o f  th e  “  10 -fo o t I ro n s to n e  

M e a s u re s ,” w h ic h  fo rm  th e  ro o f  o f  t h e  “ T h ic k  C o a l,” C o se ley , n e a r  D u d le y  ( W e s t ­

p h a lia n  S e ries). T h e  sp e c im en s  w e re  c o m m u n ic a te d  to  m e fo r e x a m in a tio n , a lo n g  

w ith  o th e r  p la n ts  fro m  th e  sam e  lo c a lity , b y  M r. H . W . H u g h e s , F .G .S ., to  w h o m  

I ta k e  th is  o p p o r tu n i ty  o f  re c o rd in g  m y  in d e b te d n e ss , in  th e  specific  n a m e  a d o p te d  

for th e  species.

I n  a ll th e  c h ie f  s t r u c tu r a l  c h a ra c te rs , Crossotheca H ughesiana  a g re e s  e n t i r e ly  w ith  

Crossotheca Honinghausi,a n d  th e  tw o  sp ec ies  h a v e , a s fa r  a s th e i r  m ic ro sp o ra n g ia

a re  c o n ce rn ed , a  v e ry  close a ffin ity .

Fertile  P innu les a n d  N erva tion .— T h e  m o st p e rfe c t sp ec im en  in  som e re s p e c ts  is 

sh o w n  on  P la te  27, figs. 33 a n d  35, th e  tw o  fig u res  g iv in g  th e  tw o  h a lv e s  o f  th e  sam e  

no d u le . F ig . 35 sho w s th e  su rfa ce  o f  th e  lim b s o f  th e  p in n u le s , th i s  h a l f  o f  th e  

sp ec im en  h a v in g , a s  i t  w ere , l if te d  off th e  o th e r  h a lf  sh o w n  a t  fig. 33, w h e re  th e
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im p re s s io n  o f  th e  im m a tu re  s p o ra n g ia  is seen . T h e  fossil i t s e l f  h a s  d is a p p e a re d , a n d  

w h e n  th e s e  tw o  h a lv e s  a re  p la c e d  in  p o s itio n  o n  o n e  a n o th e r ,  u n d e r  th e  im p re ss io n  

of eac h  p in n u le  l im b  th e r e  is  a  l i t t l e  h o llo w  fro m  w h ic h  th e  lim b  a n d  th e  

m ic ro sp o ra n g ia  h a v e  d e c a y e d  a n d  b e e n  rem o v e d .

O n  fig. 33 (a n d  fig. 34 , w h ic h  is a  p o r t io n  o f  th e  sa m e  sp ec im en  e n la rg e d  tw o  

tim e s ) , th e  so ri a p p e a r  a s  i f  t h e y  w e re  h e m isp h e re s , b u t  th is  a p p e a ra n c e  o f  e le v a tio n  

w h ic h  t h e y  seem  to  p o ssess  is d u e  e n t i r e ly  to  th e  illu m in a tio n , a s  n o th in g  now  re m a in s  

b u t  t h e i r  h o llo w  im p re s s  in  th e  s to n e .

T h e  p in n u le s  a re  s ta lk e d , o b tu s e ly  c o rd a te  in  fo rm  (figs. 35, 36, a), a n d  p laced

a l t e r n a te ly  on  th e  u l t im a te  pinnae. T h e  s ta lk  o f  th e  p e d ic e l w as su d d e n ly  b e n t  

im m e d ia te ly  b e fo re  jo in in g  th e  p in n u le  to  w h o se  d o rsa l su rfa c e  i t  w a s  a d n a te  fo r 

a  s h o r t  d is ta n c e  ( P la te  27, fig. 37, b; P l a te  28 , fig. 46 , b).

T h e  v a s c u la r  b u n d le  w h ic h  e n te r s  th e  lim b  fro m  th e  te rm in a t io n  o f  th e  p ed ic e l 

seem s to  d iv id e  in to  tw o  o r m o re  b ra n c h e s  im m e d ia te ly  on  e n te r in g  th e  lim b —  

p ro b a b ly  on  i ts  u p p e r  su rfa c e — fo r o n  th e  lo w e r su rfa c e  o f  th e  lim b  th e y  a p p e a r  to  

s p re a d  o u t  as  s e p a ra te  v e in le ts . T w o  o f  th e s e  a re  sp e c ia lly  p ro m in e n t a n d  a re  

sh o w n  in  s e v e ra l cases, a s  on  P la te  27, figs. 35, c, 36, c, a n d  on  P la te  28, fig. 47, , b u t  

in  o n ly  a  s in g le  p in n u le  h a v e  I  se en  c le a r ly  th e  l a te r a l  v e in le ts . T h is  p in n u le  is 

sh o w n  e n la rg e d  s ix  t im e s  on  P la te  28, fig. 59. H e r e  one o f  th e  m ore  p ro m in e n t v e in s  

g iv e s  off a  s h o r t  l a te r a l  v e in le t  a t  i t s  u p p e r  en d , a n d  a  l i t t l e  f u r th e r  d o w n  a  seco n d  

v e in le t  is g iv e n  off. A  t h i r d  v e in le t  seem s to  h a v e  a r is e n  d i r e c tly  from  th e  m a in  

v e in , fo r ev en  a t  t h e  sm a ll c a v i ty  w h ic h  m a rk s  th e  e n tr a n c e  o f  th e  v e in  from  th e  

p e d ic e l i t  seem s to  be  free.

T h is  sm a ll g lim p se  o f  t h e  n e rv a t io n  o f  th e  f e r t i le  p in n u le s  is o f  c o n sid e rab le  

im p o rta n c e , for i f  w e  fill in  w ith  d o t te d  lin e s  th e  p ro b ab le  v e in le ts  w h ich  a re  

m iss in g , th e r e  c a n n o t h a v e  b e e n  m o re  th a n  e ig h t  o r n in e  v e in le ts  a t  m o st in  th is  

p in n u le , a n d  th is  c o rre sp o n d in g  w i th  th e  n u m b e r  o f  sp o ra n g ia  in  th e  la rg e r  so ri, 

m a k e s  i t  c e r ta in  t h a t  e a c h  m ic ro sp o ra n g iu m  w a s s i tu a te d  on  a  v e in le t.

W h a t  on e m ig h t  th in k  w e re  t r a c e s  o f  l a te r a l  v e in le ts  on  figs. 35, a ,  a n d  36, a , a re  

d u e  to  e n c ru s ta t io n s  o f  o x id e  o f  iro n , b u t  w h e th e r  o c c u p y in g  th e  p o sitio n  of v e in le ts  

o r  n o t I  am  u n a b le  to  say .

T h e  a p e x  o f  th e  lim b  o f  th e  f e r t i le  p in n u le  g iv e n  a t  fig. 59 is b ro k e n  off, w h ich  

a cc o u n ts  fo r i ts  ro u n d e d  a p p e a ra n c e  as sh o w n  in  th e  d ra w in g , l h e  lim b  of th e  

p in n u le  is a b o u t 5 m m . lo n g  a n d  5 m m . b ro ad  a t  i ts  w id e s t p a r t .

Microsporangia.— I n  th e  im m a tu re  c o n d itio n  th e  m ic ro sp o ra n g ia  h a v e  th e i r  free  

p o rtio n s  b e n t  in w a rd s  w ith  th e i r  ap ices  m e e tin g  in  th e  c e n tre , i h e  sp ec im en s  

f ig u re d  on  1’la te  27, figs. 33, 34, 40, a n d  41, r e p re s e n t  th is  co n d itio n , a lso  t h a t  g iv e n  

on P la te  28 , fig. 58, f ,  w h e re  s ix  m ic ro sp o ra n g ia  can  be co u n te d . I h e  g r e a te s t  

n u m b e r  o f  sp o ra n g ia  o b se rv e d  in  a n y  so ru s  is n ine .

T h e  e a r lie s t  s ta g e  o f  d e v e lo p m e n t w h ic h  h a s  b een  m e t w ith  is seen  on  P la te  27, 

fig. 40, w h e re  th e  lo w er p a r t  of a  p in n a  is g iv en , n a tu r a l  size. T h e  p rin c ip a l ra c h is
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is v e ry  s t o u t— 4 m m . w id e — a n d  is lo n g itu d in a l ly  s t r ia te d .  I t  g iv e s  off a l t e r n a te  

u l t im a te  pinnae w ith  p ro p o r t io n a lly  th ic k  ra c h is , w h ich  in  t u r n  b e a r  s ta lk e d  fe r t i le  

p in n u le s  (figs. 40, g, a n d  41, g). T h e  sp o ra n g ia  a re  im m a tu re  a n d  c u rv e d

fo rm in g  sm a ll g lo b u la r , “  a p p le - lik e  ” b o d ies , w h ic h  a re  se en  e n la rg e d  tw o  t im e s  a t  

fig. 41. T h e  locu li o f  th e  sp o ra n g ia , th ro u g h  th e  d is a p p e a ra n c e  o f  p a r t  o f  th e  o u te r  

w a ll, a re  d is t in c t ly  seen  in  m a n y  cases in  th i s  sp ec im en  a n d  re v e a l th e  y e llo w  

m ic ro sp o res  w ith  w h ic h  th e y  a re  filled.

A n  u p p e r  p o r t io n  o f  a  p in n a  is seen  on  P la te  27, fig. 42, w h ich , ta k e n  in  c o n n ec tio n  

w ith  th e  b a sa l p o r tio n  g iv e n  a t  fig. 40, i l lu s t r a te s  w e ll t h e  g e n e ra l  g ro w th  o f  th e  

p la n t. T h e  so ri a re  h e re  on  lo n g e r  p ed ice ls  ( ) t h a n  on  th e  e x a m p le  g iv e n  a t  fig. 40, 

a n d  i ts  s t a te  o f  d e v e lo p m e n t seem s m o re  a d v a n c e d .

T h e  in fo ld e d  sp o ra n g ia  a re  w e ll seen  a t  fig. 33, h, a n d  in  th e  e n la rg e m e n t, fig. 34 , h, 

w h e re  th e  lin e s  l im itin g  th e  sp o ra n g ia  a re  c le a r ly  o b se rv ab le . T h e  in fo ld in g  o f  th e  

sp o ra n g ia  is a lso  w e ll seen  a t  fig. 51. O n  th e  sp ec im en  g iv e n  on  P la te  27, fig. 33, 

e ig h t  m ic ro sp o ra n g ia  e n te r  in to  th e  c o m p o sitio n  o f  th i s  so ru s , w h ile  a t  fig. 58, 

s ix  a p p e a r  to  be th e  n u m b e r, a lth o u g h  e lse w h e re  n in e  h a v e  b e en  o b se rv ed . T h e  

n u m b e r  o f  m icrosporangia  fo rm in g  a  so ru s  a p p e a rs  to  v a ry  a c c o rd in g  to  th e  p o sit

o f  t h e  p in n u le  on  th e  frond .

A t  m a tu r i ty  th e  sp o ra n g ia  s p re a d  o u tw a rd s  a n d  th e i r  fre e  p o r tio n s  e x te n d  p a s t  th e  

m a rg in  o f  th e  lim b  lik e  a  frin g e .

A s a lre a d y  m e n tio n e d  in  d e sc r ib in g  0  rossHonmgha

c o n ta in in g  th e  sp ec im en s a re  s p l i t  open , t h e  sp o ra n g ia  a re  so m e tim es  sh o w n  on  one- 

h a lf  o f  th e  n o d u le  a n d  th e  im p ress io n  o f  th e  lim b  on  th e  o th e r . O n  P la te  28, 

fig. 49, a  so ru s  is th u s  e x h ib ite d . I t  c o n ta in s  e ig h t  sp o ra n g ia  w h ich  a p p e a r  to  be  

free  from  each  o th e r , th o u g h  th e i r  u p p e r  e x tr e m it ie s  s u r ro u n d  a  sm a ll c e n tra l  

in o rg a n ic  boss as a t  i. T h e  sam e  is se en  a t  fig. 50, w h e re  th e  m ic ro sp o ra n g ia  a re  

se v en  in  n u m b er. B o th  th e s e  fig u re s  a re  e n la rg e d  tw o  t im e s .# T h e  e x a m p le  g iv e n  on 

P la te  28, fig. 44, i l lu s t r a te s  th e  g e n e ra l  a p p e a ra n c e  o f  th e  so ri a n d  th is  e x a m p le  is 

e n la rg e d  tw o  tim e s  a t  fig. 45. O th e r  sp ec im en s sh o w in g  th e  sam e g e n e ra l  c h a ra c ­

te r is t ic s ,  a lso  e n la rg e d  tw o  tim e s , a re  g iv e n  on  P la te  28, figs. 52, 53, 56 a n d  57. 

F u r th e r  re fe ren c e  w ill be  m a d e  to  th e s e  fig u res .

T h e  m ic ro sp o ra n g ia  a re  b ilo cu la r, c u rv e d , la n c e o la te , a n d  te r m in a te  in  a  sh a rp  p o in t. 

T h e ir  fo rm  is w ell seen  in  th e  n a tu r a l  d issec tio n , g iv e n  e n la rg e d  tw o  tim e s  on 

P la te  28, fig. 53, w h e re  th e  sid e  v iew  o f  a  m ic ro sp o ra n g iu m  is c le a r ly  d e fin e d  a t  , th e  

p a r t  b e tw e e n  th e  lin e s  k, l is t h a t  w h ich  w o u ld  be  a t ta c h e d  to  th e  lim b  o f  th e  p in n u le , 

th e  p o r tio n  b e y o n d  k  w o u ld  form  th e  frin g e . T h e  sh a p e  o f  th e  m ic ro sp o ra n g ia  is a lso  

seen  a t  figs. 46, Jc, 56, k, a n d  57, h. I n  fig. 56 th e  flex u o u s  v a sc u la r  s t r

th e  ra c h is  a s a  d a rk  s ta in .

T h e  m ic ro sp o ra n g ia  a re  b ilo c u la r  a s  in  , a n d  th e  tw o

loculi o f  a  sp o ra n g iu m  a re  d ra w n  e n la rg e d  10 tim e s  on P la te  27, fig. 38. T h e  tw o

* T hese specim ens are  m ore  fu lly  describ ed  on a  su b seq u e n t page.
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locu li, m , m , s e p a r a te d  b y  a  co m m o n  w all, a re  c le a r ly  seen , t h e  w h o le  b e in g  

e m b e d d e d  in  c a rb o n a te  o f  lim e.

D e h isc e n c e  to o k  p lac e  b y  a  lo n g itu d in a l  c le f t ru n n in g  d o w n  th e  in n e r  s id e  o f  th e  

s p o ra n g iu m  a n d  in  lin e  w i th  th e  d iv id in g  w a ll  o f  th e  tw o  loculi. T h is  is  c le a r ly  seen  

a t  o, on  P la te  28 , figs. 45, 52, 5G, a n d  57. I n  a ll th e s e  cases fr a c tu r e  o f  the stone 

h a s  p a sse d  m o re  o r le ss  lo n g i tu d in a l ly  th r o u g h  th e  sp o ra n g iu m , a n d  in  th e  f ig u re s  th e  

v iew  g iv e n  is t h a t  o f  th e  in n e r  s u rfa c e  o f  th e  w a ll of th e  sp o ra n g ia  w h ic h  faces  

to w a rd s  th e  c e n tr e  o f  th e  so ru s .

T h e  sp o ra n g ia  o f  s e v e ra l  o f  th e  sp e c im e n s  c o n ta in  th e  m icro sp o res. T h ese  w h e n  

u n s h r u n k  a re  g lo b u la r  a n d  p o ssess  a  w e ll m a rk e d  t r i r a d ia t e  r id g e  w h ic h  sh o w s t h a t  

th e y  h a v e  b e e n  t e t r a h e d r a l ly  d e v e lo p ed . T h e ir  o u te r  su rfa ce  is ro u g h e n e d  w ith  

m in u te  ap ic u li. M o st o f  th e  sp o re s  a re  c o n s id e ra b ly  c ru m p le d  a n d  h a v e  p ro b a b ly  

b e e n  m o re  o r le ss  im m a tu re . A ll m y  m ic ro sp o re s  h a v e  b e en  ta k e n  from  sp o ra n g ia  

e m b e d d e d  in  c a rb o n a te  o f  lim e  a n d  p re s e rv e d  in th e  m a n n e r  a lre a d y  d esc rib ed .

T h e  m ic ro sp o re s  a re  c irc u la r  o r s l ig h t ly  o v a l a n d  m e a su re  on  a n  a v e ra g e  50 p, to  55 p, 

in  d ia m e te r . O n  P la te  27, fig. 39, a  sp ec im en  is seen  in  w h ic h  th e  th r e e  r id g e s  a re  

re p re s e n te d  b y  th r e e  c l e f t s ; th e  w a ll o f  th e  m ic ro sp o re  is a lso  c ru m p le d  a t  i ts  

p e r ip h e ry . F ig . 43 sh o w s th e  o th e r  su rfa c e  a n d  is a lso  c ru s h e d  a t  th e  edges . 

P la te  28, figs. 54 a n d  55, sh o w s tw o  o th e r  m ic ro sp o res , a ll o f  w h ic h  a re  e n la rg e d  500 

tim e s . A n y  s l ig h t  w r in k l in g  t h a t  th e s e  m ic ro sp o res  sh o w ed  is n o t  re p re s e n te d  in  

th e  fig u res .

M orphology o f  the Fertile  Segm ents o f  Crossotlieca.

F ro m  th e  p o s itio n  o f  t h e  fe r ti le  s e g m e n ts  on th e  f ro n d  o f  th e r e  can

be no d o u b t t h a t  th e  f ru i t in g  s e g m e n ts  a re  p in n u le s  m odified  for th e  p u rp o se  o f  

f ru c tif ic a tio n . T h e  lim b  o f  th e  fe r t i le  p in n u le s  is m u ch  a l te r e d  in  form  from  t h a t  o f  

th e  s te r i le  p in n u le s , b e in g  e n ti r e  in  Crossotheca a n d  som e o th e r  species,

h u t  lo b ed  in  Crossotheca sag itta ta , L x . sp ., a n d  Crossotheca , S e l l a r d s .

R e s t r ic t in g  o u r  re m a rk s  m o re  sp e c ia lly  to  th e  tw o  sp ecies d e sc rib e d  in  th is  p a p e r , 

th e  lim b  o f  th e  fe r t i le  p in n u le s  m u s t  h a v e  b een  o f  co n sid e ra b le  th ic k n e s s  from  th e  

ho llow  i t  le a v es  in  th e  s to n e  on  i ts  d e ca y  ( P la te  25, fig. 11, d ;  P la te  26, fig. 31, d ;  

P la te  28 , fig. 51, e). T h e  p ed ice l o f  th e  fe r ti le  p in n u le  is a lso  a t ta c h e d  to  i t  in  a  

m a n n e r  d iffe re n t from  i ts  a t t a c h m e n t  to  th e  s te r ile  p in n u le . I n  th e  s te r ile  co n d itio n  

th e  p in n u le s  o f  C7'ossotheca H oninghavsi a re  g ra d u a l ly  c o n tra c te d  in to  th e  s t a l k ; 

th e  fe r ti le  p in n u le s  th e  s to u t  p ed ic e l su d d e n ly  b e n d s  before jo in in g  th e  p in n u le , 

w h e re  i t  e x te n d s  o v e r th e  u p p e r  su rface , to  w h ic h  i t  becom es a d n a te  for a  d is ta n c e  

e q u a l to  a b o u t  o n e - th ird  o f  th e  d ia m e te r  o f  th e  p in n u le , w h ere  th e  ve in  from  th e  

p ed ic e l e n te r s  it. ( P la te  28, figs. 48, d , 46, b; P la te  25, fig. 11, m ;  P la te  27 , 

fig. 3 7 ,  b.) T h is  p e c u lia r  a t ta c h m e n t  o f  th e  p ed icel h a s  b een  w ell show n b y  Z e i l l e r . *

I t  h a s  u su a lly  b e e n  u n d e rs to o d  t h a t  th e  sp o ra n g ia  of Crossotheca h a n g  from  th e

* Crossotlieca Creyini, Ze i l l e r , ‘ F lo re  foss. B assin  houil. de  V a len .,’ P la te  1 3 , figs. 1, C, 1, D,

3 I 2
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u n d e r  su rfa ce  or m a rg in  o f  th e  p in n u le s .*  S u c h  is, h o w e v er, in  th e  sp e c im en s  h e re  

d e sc rib e d , n o t  th e  case. O n  P la te  28, figs. 4 9 ,  5 0 ,  5 0 a , tw o  n a tu r a l  d is se c tio n s  

o f  th e  so ri a re  sho w n . F ig . 5 0 a  sh o w s th e  im p re ss io n  o f  th e  sm o o th  su rfa ce  o f  

th e  lim b , w h ic h  h a s  l if te d  off th e  so ru s  sh o w n  a t  fig. 50, e x p o s in g  se v en  ho llo w s le f t  

b y  th e  se v en  m ic ro sp o ra n g ia  w h ic h  h a v e  co m p o sed  th is  so rus . T h e  ra is e d  r id g e s  

u n i t in g  w ith  a  c e n tra l  boss o f  m a tr ix  a re  sp e c ia lly  w e ll seen  in  fig. 49, T h e  so ru s  

sh o w n  a t  fig. GO, P la te  27, sh o w s v e ry  c le a r ly  t h a t  th e  h o llo w s a re  fo rm ed  b y  th e  

sp o ra n g ia , g, in to  th e  in s id es  o f  w h ic h  one lo o k s in  th is  sp ec im en , a n d  t h a t  th e  r id g e s  

s e p a ra t in g  th e  sp o ra n g ia  a n d  u n i t in g  in  a  c e n tr a l  boss a re  fo rm ed  b y  th e  ro c k  in  

w h ich  th e  sp ec im en  is e m b e d d ed . O n  th e  r ig h t  a n d  le f t  so ru s  o f  fig. 52, o, a  sm a ll 

p o r tio n  o f  th e  lim b  seem s to  h a v e  a d h e re d  to  th e  m ic ro sp o ra n g ia  a n d  th u s  o b sc u re s  

th e i r  te rm in a tio n s .

T h e  r e s to ra t io n  o f  a  so ru s  g iv e n  in  ra d ia l  s e c tio n  a t  te x t- f ig . 8 a n d  in  tr a n s v e r s e  

se c tio n  a t  fig. 9 e x p la in s  th e  m od e  o f  p re s e rv a tio n  o f  th e  f ig u re s  j u s t  d e sc rib e d . A t  

fig. 8, a ,is seen  th e  lim b , a t  b, btw o  o f  th e  sp o ra n g ia . T h e  p a r t  o f  th

is t h e  c e n tr a l  boss w ith  w h ic h  th e  r id g e s  u n i te  in  figs. 49, 50, P la te  28, a n d  fig. 60, 

P la te  27. T h e  r a y s  in  th e s e  f ig u res  r e p re s e n t  th e  sp ace  b e tw e e n  th e  sp o ra n g ia  a n d  

c a n n o t b e  sh o w n  in  a  ra d ia l  se c tio n , b u t  i f  a  t r a n s v e r s e  se c tio n  be m a d e  in  th e  lin e  

o f  d yd', fig. 8, a s sh o w n  a t  te x t- f ig . 9, w e  h a v e  re p re s e n te d  th e  c o n d itio n  sho w n  in

som e o f  th e  specim en s. H e re  c r e p re s e n ts  th e  boss o f  ro ck , e th e  r a y s  a n d  b th e  

b ilo c u la r  sp o ra n g ia . T h is  fig u re  r e p re s e n ts  th e  c o n d itio n  sh o w n  a t  figs. 49, , 50, 7, 

P la te  28 , a n d  fig. 60, P la te  27. T h e  sp o ra n g ia  th e re fo re  a p p e a r  to  h a v e  been  q u ite  

free  from  each  o th e r  o r fro m  a n y  c e n tra l  p o in t  to  w h ic h  th e y  w ere  m u tu a l ly  a t ta c h e d  

a n d  in  th is  re s p e c t d iffer from  th e  sp o ra n g ia  o f  Asterotheca, w h ic h  a re  u n i te d  to  each  

o th e r  a t  th e  b ase  a n d  th u s  form  a  sy n a n g iu m .

CL

C

F i g . 8.

<r

t '

F i g . 9.

P ro fe sso r Z e i l i .e r  t h o u g h t  t h a t  p e rh a p s  th e  sp o ra n g ia  on  th e  sp ec im en s  o f  

Crossotheca e x a m in e d  b y  h im  w e re  in  som e cases  u n i te d  to  each  o th e r  in  sm a ll 

g r o u p s .t  T h is  does n o t  a p p e a r  to  be th e  case in  a n y  o f  th e  sp ec im en s I  h a v e

* Z e i u .e r , ‘ E lem en ts  de P a leo b o tan iq u e ,’ p. 62, 1 9 0 0 ; S e i .l a r d s , ‘A m er. J o u rn . of Science,’ vol. 14, 

p. 196, 1902.

t  Ze i l i .e r , ‘ A nn. d. Sciences N a t . ,’ 6e Ser., B ot., vol. 16, p. 181, 1883.
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W IT H  R E M A R K S  O N  T H E IR  R E L A T IO N S H IP  TO  E X IS T IN G  G R O U PS . 4 2 9

e x a m in e d , w h e re  th e i r  s t a t e  o f  p re s e rv a tio n  a llo w e d  th e i r  s t r u c tu r e  to  b e  seen , a n d  i t  

seem s p ro b a b le  t h a t  t h e  s u g g e s te d  u n io n  o f  th e  sp o ra n g ia  b y  Z e i l l e r  a r is e s  from  

th e  im p e rfe c t  p re s e rv a tio n  o f  h is  sp ec im en s .

T h e  lim b  o f  a  fe r t i le  p in n u le , w i th  re m a in s  o f  th e  n e rv a t io n , is seen  on  P la te  28 , 

fig. 59. T h e  v e in le ts  seem  to  r a d ia te  fro m  th e  p o in t  o f  e n tr a n c e  o f  th e  v e in  from  

th e  p e d ic e l a n d  i t  th e re fo re  se em s e v id e n t  fro m  th e  a r r a n g e m e n t  o f  th e  sp o ra n g ia  

t h a t  th e  p a r t  o f  th e  sp o ra n g iu m  e m b ra c e d  b y  th e  l im b  w a s  a t t a c h e d  to  a  v e in le t , 

th is  a t t a c h m e n t  e x te n d in g  to  th e  e x t r e m i ty  o f  th e  v e in . T h e  free  p o r t io n  o f  th e  

s p o ra n g iu m  e x te n d in g  b e y o n d  th e  lim b  w a s  b e n t  d o w n w a rd s  a n d  g a v e  th e  a p p e a ra n c e  

o f  a  m a rg in a l  fr in g e . I n  a  f ig u re  g iv e n  b y  Z e i l l e r , o f  one o f  th e

fe r t i le  p in n u le s  is f la t te n e d  o u t  a n d  sh o w s t h a t  th e  sp o ra n g ia  e x te n d  in w a rd s  to w a rd s  

th e  c e n tre  o f  th e  s o ru s . * T h e  m ic ro sp o ra n g ia  in  th e  so ru s  o f  0  a re  th

a r r a n g e d  a c c o rd in g  to  th e  ty p e  d e sc r ib e d  b y  B o w e r  as a  “ r a d ia te  u n is e n a te  sorus. ” f

T h e  sp o ra n g ia  o f  Dactyloiheea\sh o w  so m e c h a ra c te r s  w h ic h  m a y  w ell be co m p a red  

w ith  th o s e  o f  Crossotheca. I n  D actylotheca  th e  sp o ra n g ia  a re  o b

a n d  a t ta c h e d  b y  th e i r  lo n g e r  a x is  to  th e  u l t im a te  v e in le ts . T h e y  also  d eh isce  b y  a  

lo n g itu d in a l  c le ft. O n  th e  n a r ro w e r  p in n u le s  w h ich  h a v e  a  s in g le  ro w  o f  sp o ra n g ia  

on  each  s id e  o f  th e  m id r ib  w e  h a v e  o n ly  to  im a g in e  th e  sp o ra n g ia  in c re a se d  in  le n g th  

t i l l  th e y  e x te n d  p a s t  th e  m a rg in  o f  th e  p in n u le  a n d  th e i r  ap ic es  b e n t  d o w n w ard s , 

w h e re , i f  t h e  p in n u le  w e re  s ta lk e d , w e  w o u ld  now  h a v e  a  Crossotheca, fo r i t  is n o t 

n e c e ssa ry  t h a t  in  Crossotheca th e  m ic ro sp o ra n g ia  b e  a r r a n g e d  in  a  circle. I t  is n

co u rse , k n o w n  w h e th e r  th e  sp o ra n g ia  o f  Daare  u n ilo c u la r  o r

s t i l l  on e c an  e a s ily  see h o w  su ch  a  g e n u s , w h ic h  o ccu rs in  th e  C ulm , co u ld  g iv e  r ise  to  

a  fo rm  lik e  Crossotheca.

I  am  a w a re  t h a t  D actylotheca  is c la ssed  w ith  th e  “ fe rn s  ” a t  p re s e n t, b u t  I  h a v e  

l i t t l e  d o u b t i ts  su p p o sed  sp o ra n g ia  a re  th e  m ic ro sp o ra n g ia  o f  a  P te r id o s p e rm .

T h e  m o st re m a rk a b le  c h a ra c te r  in  Crossotheca is th e  b ilo c u la r m ic ro sp o ran g ia . 

F ro m  th e  fa c t t h a t  th e  m ic ro sp o ra n g ia  a re  b o rn e  on m od ified  p in n u le s  o f  th e  o rd in a ry  

fe rn  ty p e , so lo n g  a s  s ta m e n s  a re  h e ld  to  b e  fo lia r in  n a tu re , a n y  com parison  w ith  

th e m  is in ad m issib le . A m o n g  re c e n t  p la n ts  i t  is d ifficu lt to  find  a  p a ra lle l case a n d  

th o u g h  in  th e  M arattiaceoe  th e  sp o ra n g ia  m a y  becom e a b n o rm a lly  b ilo c u la r th ro u g h  

se p ta tio n ,§  I  do n o t  th in k  t h a t  in  Crossotheca th is  is th e i r  m ode o f  orig in . I n  fac t, 

th e  sp o ra n g ia  fo rm in g  t h e  sy n a n g iu m  o f  th e  M arattiacew  a rise  in  a ll cases, 

a c c o rd in g  to  B o w e r , from  a  p ro cess  o f  s e p ta t io n , a n d  th o u g h  one c a n n o t t ra c e  th e  

co u rse  o f  d e v e lo p m e n t o f  th e  m ic ro sp o ra n g ia  o f  , th e y  a rise  as in d iv id u a l

o rg an s , a n d  a t  no p e rio d  a re  th e  m em b ers  o f  a  so ru s  co n n ec ted  w ith  each  o th e r  as  fa r 

as I  h a v e  b een  ab le  to  observe.

* ‘ F lo re  foss. B assin  houil. d. V a le n ./  P la te  13, fig. 3. T h ird  fe rtile  p in n u le  from  base on left side.

t  B o w e r , “ S tu d ie s  in  th e  M orpho lo gy  of S p o re -P ro d u c in g  M em bers. I I I .— M arattiaceae,” ‘ P hil. 

T r a n s ./  B, vol. 189, 1897, p. 57.

X Z e i l l e r , ‘ A n n . d. Sciences N a t . /  6e S4r., vol. 16, p. 184, P la te  9, figs. 12-1 5 , 1883.

§ B o w e r , loc. cit., ‘ S t u d ie s  in  M o r p h o lo g y . I I I .— M a r a ttia c e a e / p . 4 0 .
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4 3 0  MR. R. K ID S T O N  ON T H E  M IC R O S PO R A N G IA  O F T H E  P T E R ID O S P E R M E ^E ,

T h o u g h  i t  is im possib le  to  t r a c e  th e  o r ig in  o f  th e  b ilo c u la r  m ic ro sp o ra n g ia  o f  

Crossothecab y  th e  o rd in a ry  m e a n s  o f  r e s e a rc h  op en  to  th e  s tu d e n t  o f  re c e n t  b o ta n y , 

s t i l l  I  th in k  i t  m o s t p ro b a b le  t h a t  i t  h a s  a r is e n  th r o u g h  th e  co alescen ce  o f  tw o  

sp o ra n g ia  a n d , in  s u p p o r t  o f th is  v iew , t h e  o c c u rre n c e  in  D e v o n ia n  a n d  L o w e r 

C a rb o n ife ro u s  ro ck s  o f  a  se r ie s  o f  f ru c tif ic a tio n s  sh o w in g  in te r m e d ia te  c o n d itio n s  

m a y  be  h e re  s h o r t ly  re fe r re d  to.

I n  PcdcBopterisfro m  th e  U p p e r  D e v o n ia n , th e  s p o ra n g ia  a re  q u i te  free , p lac ed , a s

a  ru le , on  p in n u le s  e n t i r e ly  d e p riv e d  o f  th e  lim b  (fig. 12, I n  from

th e  C a lc ife ro u s S a n d s to n e  S e ries , th e  sp o ra n g ia  a re  u n i te d  a t  t h e i r  b ase  a ro u n d  th e  

a p e x  o f  a  com m on p e d ic e l, b u t  free  for th e  g r e a te r  p a r t  o f  th e i r  co u rse  (fig. 10). 

Telangium  h a s  b e en  sh o w n  b y  M iss B e n s o n  to  be u n ilo c u la r .*

F i g . 10 .— Telangium , L . H . s p .

S y n a n g iu m  show ing  m icro spo rang ia, x 4. W e s t C a ld er, M id lo th ia n . Horizon.— Oil Sh ale  G ro up , 

C alciferous S a n d sto n e  Series. C o llected  by  th e  la te  C. W . P e a c h , F . L . S .  ( N o . K / 6 4 8 . )

T h e  n e x t  l in k  in  t h e  c h a in  o ccu rs  in  Dipl, K i d s t o n , 

L im e s to n e  S eries , w h e re  th e  sp o ra n g ia  all u n i te  a t  th e  b ase  in  a  d isc -lik e  s t r u c tu r e ,  

fro m  w h ich  th e  sp o ra n g ia  go  off in  p a irs , each  p a ir  b e in g  a t  f irs t  u n i te d  to  each  o th e r  

for a  s h o r t  d is ta n c e , b u t  in  th e  g r e a te r  p o r t io n  o f  th e i r  le n g th  th e y  a re  free . F ig . 11, 

A , B, C , sh o w s th r e e  sp e c im en s  o f  Diplostellata, K i d

D  a n d  E  a re  tw o  o f  th e  sam e sp e c im en s  e n la rg e d  tw o  tim e s . A t  a  th e  c e n tr a l  d isc  

is seen , a t  b th e  b a sa l u n i te d  p a r t  o f  th e  g e m in a te  sp o ra n g ia , a n d  a t  e th e  free  

p o rtio n . I  h a v e  no  d o u b t t h a t  th e s e  fo ssils  a re  th e  m ic ro sp o ra n g ia  o f  one  o f  

th e  Cycadojilices. f

W e  h a v e  h e re  o n ly  to  c o n tin u e  th e  u n io n  o f  th e  sp o ra n g ia , a cc o m p a n ie d  b y  a  

re d u c tio n  in  th ic k n e s s  o f  th e  coalesced  w alls , w h e n  a  b ilo c u la r  sp o ra n g iu m  w o u ld  be 

fo rm ed , v e ry  s im ila r  to  t h a t  fo u n d  in  Crossotheca

* B e n s o n , ‘ A n n . of B o t.,’ vol. 18, p. 161, P la te  11, 1904.

t  Diplotheca stellata, K i d s t o n , ‘M em . of th e  Geol. S u rv e y  of th e  U n ite d  K in g d o m ,’ “ S u m m a ry  of 

P ro g re ss  for 1902,” p. 131, 1903. T h e re  is a  p ro b ab ility  th a t  Diplotheca stellata is th e  m ic ro sp o ran g ia  of 

Sphenopteris elegans, Br o n g t ., as th e y  occur asso ciated  w ith  th is  p lan t. I n  tex t-fig . 11, A , th e  tw o  s te lla

sy n an g ia  p ro b ab ly  be lo ng  to  th e  s tem  w hich  lies b e tw een  th em , b u t  no  co nnectio n  can be tra ced . O n B, c, 

a sm all c h a rac te ris tic  fra g m en t of th e  rach is of Sphenopteris elegans occurs, a n d  on  C, p a r t  of a p in n a  of 

th e  sam e p la n t is seen. N o  ac tu a l connectio n  has, how ever, been  fo u n d  be tw een  Diplotheca stellata a n d  

Sphenopteris elegans, so th e ir  re la tio n sh ip  to  each  o th e r  rem a in s  u n ce rta in . S t u i i ’s  “ F ru c h ts ta n d  eines 

F a m e s  ” ( ‘ C ulm  F lo ra ,’ H e f t  1, P la te  1, fig. 2) a p p a re n tly  belongs to  Diplotheca.

I I t  m ay be m en tio n ed  th a t  in  Stangeria som e of th e  sp o ran g ia  rem ain  fo r a  tim e  u n ite d  in  p a irs  (L a n g ,

“ T h e  M icro sporang ia  of Stangeria par adoxa”( ‘ A n n , of B o t.,’ vol. 11, p . 425, 18

 D
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W IT H  R E M A R K S  O N  T H E IR  R E L A T IO N S H IP  TO E X IS T IN G  G R O U PS. 4 3 1

T h e se  fo rm s o c c u r  in  r e g u la r  g e o lo g ica l se q u e n c e , th o u g h  o f  co u rse  se v e ra l o f  th e m  

r u n  c o n c u r re n t ly  a f te r  th e y  once  a p p e a r. I  d o  n o t, o f  co u rse , m a in ta in  t h a t  th e

F i g . 1 1 .— Diplotheca stellate, K i d s t o n .

A , B, C, th re e  specim ens, n a tu ra l  s iz e ; D  a n d  E  (A  an d  B) en la rg ed  tw o tim es  to  show  m ore clea rly  th e  

u n io n  of th e  m icro sp o ran g ia  in  pairs. M acrihan isch  W a te r , n ea r W im bledon  P it ,  C am pbeltow n , 

K in ty re , A rg y llsh ire . C ollected  by  M r. A . M a c c o n o c i i i e . Specim ens in  th e  co llection  of th e  G eological 

S u rv ey  of Sco tland . (N os. M /3 1 7 2 E , M /3 1 7 3 E , M /3 1 7 4 E .)

b ilo c u la r  sp o ra n g ia  o f  Crossotheca h a v e  b een  derived* fro m  th is  se ries , b u t  s t

se ries  sho w s a  possib le  e x p la n a tio n  a s  to  how  b ilo c u la r  sp o ra n g ia  a m o n g s t th e  

P te r id o sp e rm e se  m a y  h a v e  a risen .

The Relationship  o f  the Rteridoto other Groups.

T h e  g e n u s  Crossothecoj c o n ta in s  e ig h t  species, th e  s te r ile  fo liage  of a ll of w h ich  is 

k n o w n  w ith  th e  e x c e p tio n  o f  Grossotheca Hb u t  th e  fo liage  o

species is o f  a  v e ry  d iv e rse  c h a r a c t e r ; in  som e cases i t  is sp h e n o p te ro id , in  o th e rs  

p e co p te ro id .
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T h e  fo llo w in g  ta b le  c o n ta in s  th e  sp ec ie s  a t  p re s e n t  in c lu d e d  in  , a n d

m e n tio n s  th e  ty p e  o f  s te r i le  fo lia g e  p o ssessed  b y  eac h  :—

4 3 2  MR. R. K ID S T O N  O N  T H E  M IC R O SP O R A N G IA  O F  T H E  P T E R ID O S P E R M E ^E ,

N a m e . T y p e  o f  fo l ia g e .

1. Crossotheca sagittata, L e s q x . s p .*  .......

2 . Crossotheca ophioglossoides, L e s q x . sp . t

3 . Crossotheca Crepini, Z e i l l e r f  . .. .. .. .. .. .

4 . Crossotheca Boulayi,Z f .i l l e r § .

5 . Crossotheca Schatzlarensis, S t u r  sp .|| . . .

6 . Crossotheca trisecta, S e l l a r d s I I ............

7 . Crossotheca Hbninghausi, B r o n g t . s p . . . .

8 . Crossotheca Hughesiana,K i d s t o n ** ...

P e c o p t e r o id — a l l ie d  in  fo l ia g e  to  Pecopteris Miltoni, A r t i s  sp . 

P e c o p t e r o id .

S p h e n o p te r o id , w i t h  r o u n d e d  lo b e s  to  p in n u le s .  

S p h e n o p te r o id , w i t h  r o u n d e d  lo b e s  to  p in n u le s .  

S p h e n o p te r o id , p in n u le s  w i t h  R h o d e a n  t y p e  o f  fo l ia g e .  

P e c o p t e r o id .

S p h e n o p te r o id , c u n e a te  o r  r o u n d e d  lo b e s  t o  p in n u le s .

F o l ia g e  u n k n o w n .

H a v in g  sh o w n  t h a t  th e  su p p o se d  sp o ra n g ia  o f  one sp ec ies  o f  th e  g e n u s  a re , in  

r e a l i ty ,  t h e  m ic ro sp o ra n g ia  o f  on e  o f  th e  P te r id o s p e rm s , I  th in k  w e  a re  ju s t i f ie d  

in  p ro v is io n a lly  c o n c lu d in g  t h a t  a ll  th e  re m a in in g  sp ec ies  a lso  b e lo n g  to  th e

* Staphylopteris sagittatus,L e s q x ., ‘ Geol. S u rv e y  I ll in .,’ vol. 4, p. 407, P la te  14, figs. 4 -6 , 1870

Sorocladus sagittatus, L e s q x ., ‘ C oal F lo ra ,’ vol. 1, p. 329, 1 8 8 0 ; ‘ A tla s ,’ P la te  48, figs. 10, 10ft, 1879 ; 

vol. 3, p. 760, P la te  100, figs. 4, 5, 1884. Crossothecasagittata, S e l l a r d s , ‘ A m er. J o u r

p. 196, P la te  7, figs. l -3 c ,  8, 1902. Pecopteris abbreviata Le s q x . 

p. 248, P la te  46, figs. 4 -6 a , 1880.

t  Sorocladus ophioglossoides,L e s q x ., ‘ C oal F lo ra ,’ vol. 1, p. 329, 1 8 8 0 ; ‘ A tla s ,’ P la te  48, fig. 11, 1879. 

Sphenopteris(Crossotheca) ophioglossoides, W h i t e , ‘ Foss. F lo ra  of L o w er C oal M easu res of M isso u ri,’ p. 60, 

P la te  20, figs. 3, 4, 1899.

\  Crossotheca Crepini,Z e i l l e r , ‘ A n n . d. Sciences N a t . ,’ 6e Ser., B ot., vol. 16, p. 181, P la te  9, figs. 1 -9 , 

A u g., 1 8 8 3 ; Z e i l l e r , ‘ F lo re  foss. B assin  houil. d. V a len .,’ p. 112, 1 8 8 8 ; ‘ A tla s ,’ P la te  13, figs. 1 -3 , 1886. 

Sorotheca Crepini, S t u r , ‘ Z u r  M orph , u. S y s tem  d. C ulm - u. C a rb o n fa rn e ,’ p. 175, fig. 39, D ec., 1883. 

Sorotheca Crepini, S t u i i , ‘ C a rb o n -F lo ra ,’ A b th . 1, “ D ie F a m e ,” p. 275, P la te  33, figs. 1, 2 ;  P la te  35, 

figs. 3, 4, 1885.

§ Sphenopteris (Crossotheca) Boulayi, Ze i l l e r , ‘ F lo re  foss. B assin  houil. d . V a len .,’ p. 115, 1 8 8 8 ; ‘ A tla s ,’ 

P la te  4, fig. 4, 1886.

|| Calymmotheca Schatzlarensis,S t u r , ‘ C a rb o n -F lo ra ,’ A b th . 1, “ D ie F a m e ,” p. 265, P la te  38, figs. 1, 2, 

1885. Crossotheca Schatzlarensis, K i d s t o n , ‘ A nn. an d  M ag. N a t. H is t . ,’ ser. 6, vol. 2, p. 27, P la te  1, figs. 1 -8 , 

1 8 8 8 ; K i d s t o n , ‘ R oy . P h y s . Soc. E d in . P ro c .,’ vol. 9, p . 516, P la te  21, figs. 1 -8 , 1888. Sphenopteris 

(Crossotheca) Schatzlarensis, Z e i l l e r , “ E tu d e  su r  la  flore fossile  d u  b assin  houil. d ’H e ra c k e  (A sie M in e u r) ,”

‘ M em . Soc. Geol. d. F ra n c e ,’ P a leo n t., M em . N o. 21, p. 13, P la te  2, fig. 7, 1899.

11 Crossotheca trisecta,S e l l a r d s , ‘ A m er. J o u rn .  of S cience ,’ vol. 14, p. 198, P la te  7, figs. 4, 4c, 9, 1902.

** Z e i l l e r  th in k s  i t  p ro b ab le  th a t  th e  Pecopteris exigua, R e n a u l t  ( ‘ C o urs  d . b o tan . foss.,’ vol. 3, 

p. 115, P la te  19, figs. 1 3 -1 8 ), a n d  th e  Pecopteris pinnatifida, G u t b i e r  sp. (Neuropteris ‘ V ers. d.

Zw ick , S ch w arzk o h le ,’ p. 61, P la te  8, figs. 1 -3 , 1 8 3 5 ; ibid., ‘ V e rs te in e ru n g e n  d. R o th l. in  S ach sen ,’ p. 13, 

P la te  5, figs. 1 -4 , 1848), be lo ng  to  Crossotheca (Z e i l l e r , ‘ B assin  houil. e t  p e rm , de B riev e ,’ fasc. 2 , “ F lo re  

f o s s . ,” p. 2 2 , P la te  6 , figs. 1, 2, 1892). T h a t  Pecopteris pinnatijiG u t b i e r  sp ., belo

can, I  th in k , be l i t t le  d o u b t, from  th e  figures g iv en  b y  P o t o n i e  on  h is P la te  18, figs. 9, 10 (P o t o n i e , 

“ U eb er das R o th lie g en d e  des T h iir in g e r  W a ld es ,” ‘ A b h an d l. d. K o n ig . P reu ss . G eol. L a n d e sa n s ta lt ,’ N eu e  

F o lg e , H e ft 9, p. 89, P la te  4, fig. 8 ( 1 ) ;  P la te  10, fig. 1 ;  P la te  11, fig. 2 ;  P la te  18, figs. 9, 10, 1893).

 D
o
w

n
lo

ad
ed

 f
ro

m
 h

tt
p
s:

//
ro

y
al

so
ci

et
y
p
u
b
li

sh
in

g
.o

rg
/ 

o
n
 0

5
 A

u
g
u
st

 2
0
2
2
 



W IT H  R E M A R K S  O N  T H E IR  R E L A T IO N S H IP  TO  E X IS T IN G  G R O U PS. 4 3 3

Pteridosperm ece, e v e n  th o u g h  w e do  n o t  p o ssess a  c o m p le te  k n o w le d g e  o f  t h e  

s t r u c tu r e  o f  th e i r  m ic ro sp o ra n g ia .

W h e th e r  we c a n  r e g a r d  th e  g e n u s  Crosso a s  a t  p r e s e n

g e n u s , is a  q u e s t io n  t h a t  o n ly  f u tu r e  d isc o v e rie s  can  show . So  lo n g  a s  

w a s  r e g a r d e d  as  a  g e n u s  co m p o sed  o f  fe rn s  w ith  e x a n n u la te  sp o ra n g ia , one h a d  

re a so n  to  b e lie v e  t h a t  i t  fo rm e d  a  t r u e  g e n u s  ; n o w  t h a t  i t  is k n o w n  t h a t  i t s  s p o ra n g ia  

a re  th e  m ic ro sp o ra n g ia  o f  P te r id o s p e rm s , th e  w h o le  a s p e c t  o f  th e  case  is a l te r e d ,  for, 

in s te a d  o f  k n o w in g  th e  c o m p le te  f ru c tif ic a tio n , o n ly  th e  m ale  m e m b e rs  o f  th e  sp ec ies 

(w ith  t h e  e x c e p tio n  o f  Crossotheca Honwghausi) a re  k n o w n . I  am  in c lin e

t h a t  a  m u c h  g r e a te r  s im ila r i ty  o f  s t r u c tu r e  w ill be fo u n d  in  th e  m ic ro sp o ra n g ia  t h a n  

in  th e  seed , a n d  t h a t  i f  t h e  s t r u c tu r e  o f  th e  se e d s  o f  th e  d if fe re n t sp ecies o f  Crossotheca  

w a s  k n o w n , th e r e  w o u ld  b e  fo u n d  im p o r ta n t  s t r u c tu r a l  d iffe ren c e s  a m o n g  th e m . 

A n a lo g y  w o u ld  le a d  u s  to  in fe r  th is ,  b u t  a t  p re s e n t  su c h  v iew s c an  o n ly  be t r e a te d  a s  

su g g e s tio n s , t h e  c o rre c tn e s s  o r fa lsen e ss  o f  w h ic h  re m a in  to  b e  seen .

T h e re  is, h o w e v e r, one p o in t  a b o u t  w h ic h  th e r e  c an  b e  no  d o u b t, a n d  i t  is on e  to  

w h ic h  a t t e n t io n  h a s  b e e n  f r e q u e n t ly  ca lled , a n d  w h ic h  th e  v a r ia t io n  in  ty p e  o f  th e  

s te r ile  fo liag e  fo u n d  in  Crossotheca  s t r o n g ly  a c c e n tu a te s — t h a t  i t  is im p o ssib le  from  

th e  s te r ile  c o n d itio n  o f  “ fe rn s  ” o r  “  fe rn - l ik e  ” p la n ts  o f  th e  C a rb o n ife ro u s  fo rm a tio n  

to  h a v e  a n y  id ea  o f  w h a t  th e i r  f ru c tif ic a tio n  m a y  be , a n d  to  p lace  in  g e n e ra , fo u n d ed  

on  th e i r  f ru c tif ic a tio n , sp ec ies  o n ly  k n o w n  in  th e  s te r ile  c o n d itio n , m u s t  lea d , a s  i t  h a s  

in  t h e  p a s t ,  to  e n d le ss  co n fu sio n  a n d  in c re a se  o f  a  sy n o n y m y  a lre a d y  o v e rb u rd e n e d .

So  m a n y  o f  o u r  m o s t com m on  a n d  la r g e s t  g e n e ra  o f  C a rb o n ife ro u s  “  ” h a v in g

cro ssed  th e  b o u n d a ry  lin e  w h ic h  s e p a ra te s  th e  v a sc u la r  c ry p to g a m s  from  th e  

g y m n o sp e rm s , th e  q u e s tio n  o f  th e  re la t io n s h ip  o f  th e s e  p la n ts  to  each  o th e r  d e m a n d s  

re c o n s id e ra tio n .

P ro fe sso r  Z e i l l e r , in  a  m o s t in te r e s t in g  a r tic le , “  U n e  N o u v e lle  C lasse  d e  

G y m n o sp e rm e s  : L es P te r id o s p e rm e e s ,” # p o in ts  o u t  t h a t  e v en  i f  w e  a d m it  th e  

e x is te n c e  o f  t r u e  fe rn s  in  C a rb o n ife ro u s  tim e s , th e  g r e a t  p re p o n d e ra n c e  o f  

P te r id o s p e rm s  m a k e s  i t  d ifficu lt to  b e liev e  t h a t  th e  l a t t e r  w e re  d e r iv e d  from  th e  

t r u e  fe rn s , n o r is i t  n e c e ssa ry  to  b e liev e  t h a t  th e  t r u e  fe rn s  w e re  d e riv e d  from  th e  

P te r id o s p e rm s — b u t  m a y  th e y  n o t  h a v e  a  com m on o rig in  ? f

W h ile  a d m i t t in g  t h a t  th e  ev id e n ce  for a  co n c lu siv e  a n sw e r  to  th e s e  q u e s tio n s  m a y  

n o t  b e  c o m p le te , i t  is, I  b e liev e , su ffic ien t to  go  a  c o n sid e ra b le  d is ta n c e  in  a n sw e rin g  

th e m .

T h e re  does n o t  seem  to  be a n y  s a t is fa c to ry 'e v id e n c e  o f  th e  e x is te n c e  o f  “ fe rn s  ” o r 

“ fe rn - lik e  ” p la n ts  f u r th e r  h a c k  in  t im e  th a n  th e  O ld  R e d  S a n d s to n e  or D ev o n ian  

p e r io d ,| a n d  th e  few  w h ic h  h a v e  sh o w n  th e i r  f ru c tif ic a tio n  from  th e s e  ro ck s h a v e  o n ly

* ‘ R evu e  G endrale  des Sciences p u res  e t  ap p liq u ees ,’ 16e am ide, N o. 16, p. 718, A ug. 30, 1905.

t  Ze i l l e r , loc. tit., p . 7 2 6 .

% I  th in k  i t  m ore th a n  probab le  th a t  th e  p lan ts  described  b y  P o t o n i e  as S ilu rian  in  “ D ie S ilur- u n d  

C ulm -F lora des H a rzes  u n d  des M agd eb urg ischen  ” ( ‘ A b h an d l. d. K o n ig . P reuss . Geol. L a n d e sa n s ta lt ,’ 

N eue  Folge , H e ft 36, 1901) belo ng  to  a  h ig h er horizon.

VOL. C X C V III.--- B. . 3 K
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4 3 4  M R . R .  K TD STON  ON T H E  M IC R O SP O R A N G IA  O F T H E  P T E R ID O S P E R M E J5 ,

d o n e  so in  th e  form  o f  im p ress io n s . T h e y  a re  a ll  m o re  o r le ss  o f  th e  sa m e  ty p e  a n d  

c o n sis t o f  fu sifo rm  or s l ig h t ly  c la v a te  sp o ra n g ia . S u c h  sp o ra n g ia  h a v e  b e e n  o b se rv e d  

on  Archceopteris hibernica,F o r b e s  s p .,# a n d  a  s im ila r  ty p e  o f  f ru c tif ic a t io n  

d e sc r ib e d  b y  D a w s o n  from  th e  D e v o n ia n  o f  C a n a d a  in  c o n n e c tio n  w ith  

G aspiensis  a n d  Archceopteris J a ck so m A  T h e  f ru c tif ic a t io n  o f  Palceopteris

v a r. m i n o r , h a s  b e en  d e sc r ib e d  b y  C r e p t n  fro m  th e  U p p e r  D e v o n ia n  o f  B e lg iu m ,J

D r. S c h m a l h a u s e n  d e sc r ib e s  th e  s p o ra n g ia  o f  from  th e

D e v o n ia n  o f  B u ss ia ,§  L e s q u e r e u x  th e  f r u i t  o f  m inor  from  th e

P re -C a rb o n ife ro u s  B o c k s  o f  P e n n s y lv a n ia , || a n d  to  N a t h o r s t  w e a re  in d e b te d  for 

a  k n o w le d g e  o f  th e  fru c tif ic a tio n  o f  Archceopteris N a t h . ,  a n d  Archceopteris

Roem eriana,G o p p . sp ., fro m  th e  U p p e r  D e v o n ia n  o f  B e a r  Is la n d , a n d  Archceopteris 

J issih s  from  th e  sam e  h o rizo n  in  E llesm ere -L an d .* i

I n  t h e  w h o le  o f  th e s e  f ru c tif ic a tio n s  th e r e  is o n ly  one ty p e  o f  s p o ra n g iu m — a  

fu sifo rm  o r s l ig h t ly  c lu b -sh a p e d  s t r u c tu r e .  N o  t r a c e  o f  a n y  a n n u lu s  h a s  b een  

o b se rv e d  on  th e m . T h e y  a re  a p p a r e n t ly  b o rn e , in  n o rm a l c o n d itio n , on  th e  v e in s  o f  

th e  p in n u le s  w h ic h  a re  e n t i r e ly  d e p r iv e d  o f  th e  lim b , th o u g h , in som e ra re  cases, 

p in n u le s  o f  th e  o rd in a ry  s te r ile  fo rm  b e a r  a  few  sp o ra n g ia  a t ta c h e d  to  th e i r  m a rg in  

(fig. 12c).

T h e se  sp o ra n g ia , as fa r  a s th e y  a ffo rd  d a ta  fo r th e i r  co m p ariso n , a re  v e ry  s im ila r  in  

g e n e ra l  fo rm  to  som e o f th e  so -ca lled  “  e x a n n u la te  sp o ra n g ia  ” o f  th e  C a rb o n ife ro u s  

B o c k s , a n d  m a y  b e  w e ll c o m p a re d  w ith  th e  sp o ra n g ia  o f  , Z e i l l e r ,## or

I t  sh o u ld  also be n o ted  t h a t  th e  p la n ts  re fe rre d  to  th e  M id d le  D ev o n ian  b y  th e  la te  S ir  W i l l i a m  

D a w s o n  from  S t. J o h n , N ew  B ru n sw ick  ( ‘ Geol. S u rv ey  of C an a d a ,’ “  F o ssil P la n ts  of D ev o n ian  an d  U p p e r  

S ilu rian  F o rm a tio n s  of C an a d a ,” 1871), a re  in  re a lity  of U p p e r  C arb o n ife ro u s age. T h is  op in ion  was 

a rr iv e d  a t  in d e p e n d e n tly  b y  M r. D a v i d  W h i t e , of th e  U n ite d  S ta te s  G eological S u rv e y  a n d  m y self fro m  

th e  ex am in a tio n  of specim ens (see D. W h i t e , ‘ Science,’ N ew  Series, vo l. 16 (N o. 397), 232, 1902).

* SCHIM PER, ‘ T ra ite  d. P a leo n t. V e g e t.,’ vol. 1, p. 475, P la te  36, 1 8 6 9 ; K i d s t o n , ‘ A n n . a n d  M ag. 

N a t. H is t .,’ J u n e , 1888, p. 412.

t  D a w s o n , ‘ G eol. S u rv e y  of C an ad a ,’ “ F o ssil P la n ts  of th e  E ria n  (D ev o n ia n ) a n d  U p p e r  S ilu r ian  

F o rm a tio n s  of C an ad a ,” P a r t  I I ,  M o n trea l, 1882.

I Cr e p i n , “ D esc rip tio n  de q ue lq ues p lan te s  fossiles de l’e ta g e  des P sam m ite s  d u  C o ndro z  (D ^vonien  

S u p e rie u r) ,” ‘ Bull. A cad . R oy. de B elg iq u e ,’ 2m e Ser., voi. 38, N o. 8, P la te  3, 1874.

§ S c h m a l h a u s e n , “ D ev onisch e P flanzen  aus dem  D o n e tz -B eck en ,” ‘ M em . d u  C om ite  G 4 olog .,’ vol. 8, 

N o . 3, p. 22, P la te  1, fig. 9 ;  P la te  2, figs. 1 5 -2 2 , 1894.

j| L e s q u e r e u x , ‘ C oal F lo ra ,’ vol. 1, p. 302, P la te  49, fig. b ;  P la te  50, figs. 1 -4 , 1879.

H N a t h o r s t , “ Z u r  fossilen  F lo ra  d e r  P o la r la n d e r .” E r s te r  T he il. D r i t te  Lief. : “ Z u r  O b erdevonischen  

F lo ra  d e r B iiren-Insel,” ‘ K ong l. Sv en sk a  V e ten sk ap s-A k ad . H a n d l.,’ vol. 36, N o. 3, 1902, Archceopteris 

jimbriata,p. 15, P la te  2, figs. 18, 2 1 ;  P la te  3, figs. 1 - 6 ;  P la te  4, fig. 2 ;  G o p p

sp., p . 19, P la te  4, figs. 3 - 1 3 ;  P la te  5 , figs. 1 - 4 ;  P la te  6, figs. 1 - 4 ;  P la te  7, figs. 1 -3 a ;  N a t h o r s t , 

‘ R e p o rt of Second A rc tic  E x p e d itio n  in  th e  “ F ra m ,” ’ 1 8 9 8-1902 , N o. 1, “ D ie O berdevonische F lo ra  des 

E llesm ere-L andes, 1904, Archceopteris jissilis,” p. 17, P la te  2, figs. 6 - 9 ;  P la te ' 3 ;  P la te  7, figs. 1 -4 .

** Ze i l l e r , Dactylotheca dentata, ‘ A nn . d. Sciences N a t . ,’ 6e Se :\, B ot., vol. 16, p. 184

1 8 8 3 ; Ze i l l e r , ‘ F lo re  foss. B assin  houil. d. V a len .,’ p. 196, P la te  26, figs. 2, 2a - 2 e , 1886 ; 

plumosa,K i d s t o n , ‘ R oy. Soc. E d in . T ra n s .,’ vol. 38, p. 205, P la te  2, figs. 5, 5b, 9, 14, 1896.
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W IT H  R E M A R K S  O N  T H E IR  R E L A T IO N S H IP  TO E X IS T IN G  G R O U PS. 4 3 5

F i g . 12 .— Archceopteris F o r b e s  sp .

a, P in n a  sho w in g  s te r ile  p in n u le s  a t  th e  base a n d  fe r tile  p in n u le s  above (re d u c e d ); b, F e r ti le  p in n u le , 

sho w in g  s p o ra n g ia ; c, p in n u le  of o rd in a ry  s te r ile  fo rm , b e a rin g  a  few  m arg in a l s p o ra n g ia ; 

d, sp o ran g ia  (1 m ic ro sp o ran g ia ) e n la rg ed . F ro m  th e  U p p e r  O ld R ed  S an d s to n e  of K ilto rcan , 

K ilk en n y . Specim ens in  th e  co llectio n  of th e  G eo logical S u rv e y  of I re lan d , D u b lin .*

e v e n  w ith  th o se  o f  Crossotheca,f a n d  i f  w e f u r th e r  co m p are  th e  p in

Archceopteris hibernica  w h ic h  b e a r  a  few  m a rg in a l  sp o ra n g ia  w ith  th o se  o f  

Crossotheca, is th e r e  n o t  g iv e n  h e re  a  g lim p se  o f  th e  a n c e s try  o f  

If , th e n ,  th e  w h o le  o f  th e  d a ta  a ffo rd ed  b y  th e  fru c tif ic a tio n  o f  th e  so -ca lled  

“ fe rn s  ” o f  U p p e r  D e v o n ia n  a g e  b e  ta k e n  in to  c o n s id e ra tio n , i t  a p p e a rs  to  m e t h a t  

i t  c a n  o n ly  le a d  to  th e  co n c lu sio n  t h a t  a m o n g  th e s e  p la n ts , a s  fa r  a s  a t  p re s e n t  

k n o w n , th e r e  is no  s a t is fa c to ry  s u p p o r t  fo r th e  v iew  t h a t  th e re  e x is te d  a m o n g  th e  

D e v o n ia n  p la n ts  a  s in g le  true  fe rn , a n d  ev en  i f  fu tu re  in v e s tig a tio n s  sh o u ld  show  

t h a t  su ch  d id  e x is t  in  D e v o n ia n  tim e s , i t  is m o st u n lik e ly  t h a t  th e y  w ill be fo u n d  in  

p re p o n d e ra t in g  p ro p o rtio n . O n  th e  o th e r  h a n d , th e  g lim p se s  w e o b ta in  o f  th e  

fru c tif ic a tio n  o f  th e  D e v o n ia n  “ f e r n s ” — w ith  p e rh a p s  one e x c e p tio n , e n ti r e ly  

r e s t r ic te d  to  th e  g e n u s  Archceopteris a t  p r e s e n t— p o in t  a lso  from  th e  s t r u c tu r e  

o f  th e i r  sp o ra n g ia  t h a t  th e y , to o , m a y  b e lo n g  to  th e  g ro u p  o f  th e

C o n tin u in g  o u r in v e s tig a tio n s  in to  th e  C a rb o n ife ro u s  F o rm a tio n  for th e  ev id en ce  

o f  th e  e x is te n c e  o f  th e  t r u e  fe rn s  a t  t h a t  p e rio d , le t  th e  p la n ts  o f  th e  L o w er 

C a rb o n ife ro u s  or C u lm  be f irs t  e x a m in e d , a n d  h e re  th e re  is th e  h e lp  o f  sp ecim en s 

w h ich  sh o w  th e i r  in te rn a l  s t ru c tu re .

* K iD S T O N ,  4 G eol. Soc. G lasgow  T ra n s .,’ vol. 9, 1891, p. 30, P la te  3, fig. 31.

t  Ze i l l e r , Crossotheca Crepini,‘ A n n .  d e  Sciences N a t . , ’ R o t ., loc. P la t e  9, f ig s . 6 - 9 ; Z e i i .l e r , ‘ F lo re

fo ss . B a s s in  h o u il . d . V alen .,’ P la t e  13 , f ig s . I d , 2, 3, 3a , 1886.

3 k  2
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4 3 6  MR. R. K ID S T O N  O N  T H E  M IC R O S P O R A N G IA  O F  T H E  PT E R ID O SP E R M E H 5,

Of* su c h  s te m s  I  am  n o t  a w a re  o f  a n y  fro m  B r i t is h  L o w e r  C a rb o n ife ro u s  R o c k s  

w h ic h  co u ld  be r e fe r re d  to  t r u e  fe rn s  ;* o f  th o s e  sh o w in g

th e r e  is Heterangium,t  a n d  a t  le a s t  th r e e  o th e r  s te m s  o f  w h o se  e x is te n c e  I  a m  a w a re

b e lo n g in g  to  th e  C y cad o filices , th o u g h  th e y  a re  a t  p re s e n t  u n d e sc r ib e d .

O f  “  fe rn  ” f ru c tif ic a t io n s  few  a re  k n o w n , a n d  th e s e  in c lu d e  Telang ium  ,

L . & H . sp ., a n d  Telangium  bifidum, L . & H . sp .,J  fro m  th e  C a lc ife r

S e rie s , a n d  D actylotheca aspera , B r o n g t . sp ., a n d  D iplotheca  K i d s t o n , fro m

th e  C a rb o n ife ro u s  L im e s to n e  S eries .

T u rn in g  to  th e  C u lm  o f  th e  C o n tin e n t ,  U n g e r  d e sc r ib e d  som e sp e c im en s  from  

T h u r in g ia ,§ w h ic h  w e re  s u b s e q u e n tly  e x a m in e d  a n d  re -d e sc r ib e d  b y  G r a f  z u  

S o l m s - L a u b a c h , w h e n  m a n y  n ew  s t r u c tu r a l  c h a ra c te r s  o f  g r e a t  in te r e s t  w e re  

p o in te d  o u t.|| A m o n g  th e  s te m s  re -d e sc r ib e d  b y  S o l m s - L a u b a c h ,

S a tu rn i , U n g e r , is c le a r ly  re fe ra b le  to  th e  C ycad ofilices , th e r e  a re  o th e r s  from  

th e  sam e  d e p o s it  w h ic h  p e rh a p s  also  fa ll to  b e  c la ssed  h e re , b u t  a sso c ia te d  w ith  

th e s e  fossils th e r e  does n o t  a p p e a r  to  be a n y  ev id e n ce  fo r th e  e x is te n c e  o f  p la n ts  

w h ic h  co u ld  b e  re fe r re d  to  t r u e  fern s.

G r a f  z u  S o l m s - L a u b a c h  h a s  a lso  d e sc r ib e d  th e  in te r n a l  s t r u c tu r e  o f  a  n u m b e r  o f  

p la n ts  fro m  th e  C u lm  o f  F a lk e n b e rg , S iles ia . IF A m o n g  th e  p la n ts  o c c u rr in g  a t  

F a lk e n b e rg  a re  a  few  o f  sp ec ia l i n te r e s t  in  o u r  p re s e n t  lin e  o f  th o u g h t .  O f  th e s e  is 

Proto p ity  s Buchiana, G o p p — a p la n t  w h ic h , th o u g h  s ta n d in g  so m e w h a t a lo n e , sh o w s

som e re la tio n s h ip  to  th e  Cycadofdices**Zygopteris Roem eri, S o l m s , a n d  Zygopieris  

tubicaulis, G o p p , o ccu r in  th e  sam e b ed , a n d  c au se  one to  in fe r  th e  p re se n c e  o f  th e  

Botryopteridece. T h e  g lo b u la r  a n n u la te  sp o ra n g ia  w h ic h  a re  fo u n d  a lo n g  w ith  th e s e  

fossils p ro b a b ly  p o in t  to  som e a llie d  g ro u p , fo r th e  a n n u lu s  is fo rm ed  o f  a  b a n d  o f  * * * § **

* P e tio les  occur possess in g  t ru e  filic in ian  s tru c tu re , b u t  th e  pe tio le s  of th e  P te rid o sp e rm s  also show  

tru e  filic in ian  c h a rac te rs , as in  LyginodencIron Oldhamium.

f  W i l l i a m s o n , Heterangivm Grievii,‘ P h il. T ra n s .,’ 1873, p. 3 7 7 ;  “ O n th e  O rg an isa tio n

P la n ts  of th e  C oal-M easures, P a r t  IV , Dictyoxylon, 

34, 4 6 ;  P la te  29, figs. 32, 33, 3 5 ;  P la te  30, figs. 3 6 - 4 4 ;  P la te  31, figs. 45, 47, a n d  49). W i l l i a m s o n  an d  

S c o t t , “ F u r th e r  O b se rv a tio n s, e tc .,” ‘ P h il. T ra n s .,’ B, vol. 186 (18 95), P a r t  I I I ,  Lyginodendron a n d  

Heterangium, P la te s  26, 27.

\  Ki d s t o n , ‘ R o y .  Soc. E d in . T ra n s .,’ vol. 33, Calymm , p. 140

figs. 16, 17. C. ajfinis, p. 145, P la te  9, figs. 1 8 -2 2 , 1887. M. B e n s o n , ‘ A n n . of B o t.,’ vol. 18, p. 16

1904.

§ U n g e r , in  R i c h t e r  a n d  U n g e r , “ B e itr . zu r P a lao n to lo g ie  des T h iir in g e r  W a ld es ,” ‘ D en ks. d. 

M a th .-N a tu r. C lasse d. K a iserlich . A k a d .,’ vol. 11, p. 53, P la te s  1 -1 3 , V ienna , 1856.

|| S o l m s -L a u b a c h , “ U eb e r d ie  se in e rze it vo n  U n g e r  besch rieb en en  s tru k tu rb ie te n d e n  P fla n zen re s te  

des U n te rc u lm  von  Saa lfe ld  in  T h iir in g e n ,” ‘ A b h an d l. d. K o n ig l. P reu ss . G eol. L a n d e sa n s ta lt ,’ N eu e  

Fo lg e, H e f t  23, B erlin , 1896, pp. 1 -1 0 0 , P la te s  1 -5 .

11 S o l m s -La u b a c h , “ U eb e r d ie  in  den  K a lk s te in en  des K u lm  von  G la tz isch -F a lk en b erg  in  Schlesien  

e n th a lte n e n  s tru k tu rb ie te n d e n  P fla n zen re s te , P a r t  I , ” ‘ B ot. Z e it.,’ J a h rg . L , P la te  2, 1 8 9 2 ; P a r t  I I ,  ibid., 

J a h rg . L I , H e f t  12, p. 197, P la te s  6, 7, 1 8 9 3 ; P a r t  I I I ,  ibid., J a h rg . L V , H e f t  12, p. 219, P la te  7, 1897.

**  S o l m s -La u b a c h , loc. cit., P a r t  I I .
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s e v e ra l  ro w s  o f  cells. I t  is in te r e s t in g  to  n o tic e  t h a t  th e  P e t ty c u r  m a te r ia l  

(C a lc ife ro u s  S a n d s to n e  S e rie s )  a lso  c o n ta in s  a  (Z. , W i l l . sp .) ,#

a s so c ia te d  w i th  a n n u la te  sp o ra n g ia  o f  a  ty p e  id e n t ic a l  to  th o s e  d e s c r ib e d  b y  S o l m s - 

L a u b a c h . T h e  Botryopterideceare  a  v e ry  a n c ie n t  ty p e , a n d  a l th o u g h  a t  p r e s e n t  

o n e  m u s t  r e g a r d  th e m  a s  fe rn s , t h e y  fo rm  a  g ro u p  v e ry  d if fe re n t fro m  a n y  e x is tin g , 

a n d  p e rh a p s  h o ld  b u t  l i t t l e  c lo se r r e la t io n s h ip  to  e x is t in g  fe rn s  th a n  do  th e  

C ycadojilices  o r P teridosperm s.

T h e  C u lm  h a s  a lso  y ie ld e d  th e  im p re ss io n s  o f  th e  f ru c tif ic a tio n  o f  se v e ra l “ F e r n ­

lik e  ” p la n ts ,  so m e o f  w h ic h  w e re  p la c e d  in  b y  S t u r .1' H is

“ F r u c h t s t a n d  e in e s  F a m e s  w o u ld , fro m  th e  u n io n  in  p a irs  o f  w h a t  in  th e  S c o tc h  

e x a m p le s  a re  e v id e n t ly  sp o ra n g ia , p ro b a b ly  fin d  a  p lace  in

N a t h o r s t  f ig u re s  fro m  th e  L o w e r  C a rb o n ife ro u s  H o ck s o f  S p i ts b e rg e n  w h a t  h e  

b e lie v e s  to  b e  th e  f e r t i le  c o n d itio n  o f  SpHe e h .§ T h ese

a  s o m e w h a t s im ila r  s t r u c tu r e  to  th o s e  o f  Tel a n d , lik e  th e m

th e  m ic ro sp o ra n g ia  o f  on e  o f  th e  P te r id o s p e rm s .

W h a t ,  th e n ,  is th e  e v id e n c e  fo r th e  o c c u rren c e  o f  t r u e  fe rn s  in  th e  D e v o n ia n  a n d  

L o w e r C a rb o n ife ro u s  R o c k s  ? T h e  m a jo r i ty  o f  th e  sp ecies u p o n  w h ic h  a  d e fin ite  

op in io n  can  b e  s ta te d ,  b e lo n g  to  th e  Cycadoji o r Pteridosp

d e fin ite  a n  o p in io n  c a n n o t b e  e x p re s s e d  u p o n  o th e rs , su c h  fo rm s a s  

b e lo n g  a lm o s t c e r ta in ly  to  th e  P te r id o s p e rm s , th e i r  k n o w n  fru c tif ic a tio n  b e in g , m o st 

p ro b a b ly , th e  m ic ro sp o ra n g ia  o f  th e  re s p e c tiv e  species.

I n  th e  L o w e r C a rb o n ife ro u s  globular  sp o ra n g ia  w ith  a  co m p o u n d  annu lus  do  occu r 

a lo n g  w ith  p e tio le s  (Zygopteris) w h ic h  a p p a r e n t ly  b e lo n g  to  th e  b u t

th e  C y cad o filices  fa r  o u tn u m b e r  th e se . I f  th e  he c la ssed  w ith  t r u e

fe rn s , th e n  th e  L o w er C a rb o n ife ro u s  o r C u lm  is th e  e a r l ie s t  p e rio d  a t  w h ic h  th e y  a re  

a t  p re s e n t  k n o w n  to  occur. E v e n  c la ss in g  th e  w ith  t r u e  fe rn s , th e y

fo rm  a  g ro u p  a l to g e th e r  d if fe re n t fro m  a n y  fe rn  a t  p re s e n t  e x is tin g , a n d  a re  as 

e x t in c t  a s  th e  C yc ad o filices  th e m se lv e s .

P a s s in g  no w  to  th e  U p p e r  C a rb o n ife ro u s  R o ck s o r C oal M easu res , th e  L a n a rk ia n  

Series|| o f  L a n c a s h ire  a n d  Y o rk s h ire , a n d  e sp ec ia lly  th e  “ H a lifa x  H a r d  B ed  ” o f  t h a t  

se ries , h a v e  y ie ld e d  m a n y  “ fe rn  ” re m a in s  sh o w in g  th e i r  in te rn a l  s t r u c tu r e ,  b u t  

a s  th e s e  a re  so w e ll k n o w n  th r o u g h  th e  w r it in g s  o f  B i n n e y , W i l l i a m s o n , S c o t t , 

a n d  o th e rs , th e y  sh a ll o n ly  b e  re fe r re d  to  v e ry  briefly .

* llachiopteris duplex, W i l l ., “ M em oir Y I, F e rn s ,” ‘ P h il. T ra n s .,’ vol. 164, 1874.

t  S t u r , ‘ C u lm -F lo ra ,’ H e ft 2, P la te  8, figs. 5, 6, 7 ( C — th e  cupule on ly), 1877.

J S t u r , loc. cit.,H e f t  1, P la te  1, fig . 2 .

§ N a t h o r s t , “ Z u r  fossilen F lo ra  d e r P o la r la n d e r .” E rs te r  Theil. E rs te  L ie f . : “ Z u r  Palaozoischen  

F lo ra  d e r A rk tisch en  Z o ne ,” ‘ K on gl. Sv enska  V etensk aps .-A kad . H a n d l.,’ vol. 26, No. 4, p. 21, P la te  3, 

fig. 7, 1894.

|| “ L o w e r  C o a l M easures of som e D is tr ic ts ,” s ee  K i d s t o n , ‘ Q u art. Jo u rn . G e o l. Soc.,’ vol. 6 1 , 

p. 30 8 -3 2 1 , 1905.
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4 3 8  MR. R. K ID S T O N  O N  T H E  M IC R O SP O R A N G IA  O F  T H E  P T E R ID O S P E R M E ^E ,

A m o n g s t th e  re m a in s  fo u n d  a re  th o s e  o f  th e  Cycadojilices,

Botryopteridece, n u m e ro u s  p e tio le s  o f  u n c e r ta in  a llo c a tio n , a n n u la te  a n d  e x a n n u la te  

sp o ra n g ia . T h e  a n n u la te  s p o ra n g ia  h a v e , in  th e  g r e a t  m a jo r i ty  o f  cases, ,

a n  a n n u lu s  co m posed  o f  m o re  th a n  o n e  ro w  o f  cells, a n d  p o ss ib ly  b e lo n g  to  a  g ro u p  o f  

“ fe rn s  ” a llie d  to  th e  Botryopteridece, fo r th e y  a re  g e n e ra l ly  g lo b u la r  o r o v a l a n d  n o t

c lu b -sh a p e d  as in  t h a t  g ro u p . I t  is a n  o p en  q u e s tio n  i f  a n  u p r ig h t  o r o b liq u e  

a n n u lu s  w ith  a  s in g le  ro w  o f  cells h a s  y e t  b een  d isc o v e re d  in  th e s e  beds. O f  th e  

e x a n n u la te  sp o ra n g ia , Telangium is e v id e n tly  th e  m ic ro sp o ra n g iu m  o f  a  P te r id o s p

O th e r  g lo b u la r  e x a n n u la te  sp o ra n g ia  a lso  occu r, a n d  r e c e n t ly  su c h  a  ty p e  o f  s p o ra n g iu m  

h a s  b een  sh o w n  b y  D r . S c o t t  to  te r m in a te  th e  n a k e d  b ra n c h le ts  o f  

O ldham ia, B i n n e y .

I n  a d d it io n  to  th e  sp o ra n g ia  fo u n d  in  th e  “  C oa l b a lls ,” one  o ccas io n a lly  fin d s 

im p re ss io n s  o f  “ f e r n s ” sh o w in g  th e  sp o ra n g ia  on  th e  p in n u le s  b e a u t ifu l ly  p re se rv e d . 

O f  su c h  is th e  g e n u s  Renaidtia§wh e re  th e  sm a ll sp o ra n g ia  a re  g lo b u la r  o r o va l, 

e x a n n u la te ,  in  fo rm  v e ry  s im ila r  to  th o se  o f  , b u t  p la c e d  on  th e  v e in le ts

o f  th e  lim b  o f  th e  p in n u le .

A n o th e r  ty p e , Urnatopteris,\\ha s  fu sifo rm  sp o ra n g ia , b o rn e  u p o n  pinnae e n t i r e ly  

d e p riv e d  o f  fo liag e  p in n u le s . I n  S p h yro p teris ,^  th e  b ro a d  b

u p o n  a  p e c u lia r  h a m m e r- lik e  e x p a n s io n  a t  th e  e n d s  o f  th e  p innae a n d  p in n u le s . T h e  * * * §

* T o th e  P te rid o sp e rm s  be lo ng  th e  w ell-kno w n Ly Oldliami

Honinghausi, B r o n g t .). T h e  Medullosa anglica, Sc o t t , is a lso  m o st p ro b a

(S c o t t , “ On th e  S tru c tu re  an d  A ffin ities of F o ssil P la n ts  fro m  th e  Palaeozoic R ocks. I I I .— O n Medullosa 

anglica, a  new  R e p re se n ta tiv e  of th e  C ycadofilices,” ‘ P h il. T ra n s .,’ B, vol. 191 (1 899), pp. 8 1 -1 2 6 , 

P la te s  5 -1 3 ).

t  S c o t t , “ T h e  S p o ra n g ia  of Stauropteris Oldhamia,” B i n n e y , ‘ N ew  

(figs.), 1905.

f  See also  F e l i x , “ U n te rsu c h u n g e n  fiber d en  in n e re n  B au  w estfa lisch er C arb o n -P flan zen ,” ‘ A b h an d l. 

d. K o nig . G eolog. L a n d e sa n s ta l t ,’ vol. 7, H e f t  3, pp. 1 -7 3 , P la te s  1 -6 , 1886. S e w a r d , “ N o tes  on  th e  

B i n n e y  C ollection  of C oal-M easure P la n ts , P a r t  I I ,  Megaloxylon, gen. n o v .,” ‘ C am b rid g e  P h il. Soc. P ro c .,’ 

vol. 10, P a r t  3, p. 158, P la te s  5 -7 , an d  tex t-figs . 1 -4 . P e n h a l l o w , “ n. sp., a  N ew

C arb o n ife ro u s P la n t ,” ‘ B ot. G a z e tte ,’ vol. 23, p. 15, P la te s  2, 3. A s d ea lin g  g e n e ra lly  w ith  th is  su b je c t, 

co n su lt a lso R e n a u l t , ‘ R echerches su r  la  S tru c tu re  e t  les A ffin ites B o tan iq u es  ties V e g e ta u x  Silicifffis 

recueillis au x  env iron s d ’A u tu n  e t  de S t. E tie n n e ,’ A u tu n , 1878, pp . 1 -2 1 6 , P la te s  1 -3 0 . R e n a u l t ,

“ B assin  hou il. e t  p erm ien  d ’A u tu n  e t d ’E p in ac ,” ‘ F lo re  foss.,’ D eu x . p a rt, p p . 1 - 5 7 8 ,  P la te s  2 8 - 8 9 ,  1 8 9 3 -  

1 8 9 6 , a n d  o th e r  w ritin g s  by  th is  A u th o r . B e r t r a n d , “ L es P o ro x y lo n s  v e g e ta u x  foss. de l’epoque  

h o u ille re ,” ‘ Soc. Beige de M icroscopie M em .,’ vol. 1 3 , pp. 1 - 4 9 ,  w oodcuts 1 - 3 9 ,  1 8 8 9 .

§ Renaultia,Z e i l l e r , ‘ A n n . de Sciences N a t . ,’ 6e Ser., B ot., vol. 16, p . 185, P la te  9, figs. 16, 17, 1883.

K i d s t o n , Sphenopteris ( Renaultia)microcarpa, ‘ A n n . a n d  M ag. N a t. H is t ,’ ser. 5, vol. 10, p .

figs. 7 -1 4 , 1882.

|| K i d s t o n , ‘ A n n . an d  M ag. N a t. H is t . ,’ loc. cit.,p. 7 , P la te  1, f ig s . 

topteris, K i d s t o n , ‘ Q u a rt. J o u rn . G eol. Soc.,’ vol. 4 0 , p . 5 9 4 ,  1 8 8 4 .

H Sphyropteris, S t u r , ‘ M orp h , u . S y st. d. C u lm -u . C a rb o n fa rn e ,’ p. 23, figs. 6, 7 ,1 8 8 3 ;  S t u r , ‘ C arbon- 

F lo ra ,’ I, “ D ie F a m e ,” p. 1 6 , 1 8 8 5 .  Sphyropteris obliq Ki d s t o

p. 4 0 2 , P la te  1, figs. 3 , 3a, 3b, 1 8 8 9 .
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f irs t ,  R en a u ltia , d e h is c e s  b y  a  lo n g i tu d in a l  c le ft, th e  tw o  l a t t e r  b y  a  te rm in a l  pore.

T h e se  h a v e  g e n e ra l ly  b e e n  c la ssed  w ith  th e  M aratfiacece, b u t  in  th e  l ig h t  o f  r e c e n t  

d isc o v e rie s  a re  m u c h  m o re  p ro b a b ly  t h e  m ic ro sp o ra n g ia  o f  th e  P te r id o s p e rm s . I f  

th e s e  w e re  r e a l ly  M a ra t t ia c e o u s  fe rn s  o n e  w o u ld  e x p e c t  to  f in d  in  th e  “ C o a l-h a ll ” 

m a te r ia l  som e s te m s  h a v in g  a  s t r u c tu r e  sh o w in g  a ff in ity  w ith  t h a t  g ro u p  o f  fe rn s , as 

a ll  th e s e  g e n e ra  o ccu r in th e  L a n a rk ia n  Series. S u c h , h o w e v e r, is

th e  Myelopterisp e tio le s , w h ic h  fro m  th e i r  s t r u c tu r e  w e re  a t  one t im e  b e liev e d  to  be

M a ra tt ia c e o u s , a re  n o w  k n o w n  to  b e lo n g  to  th e  a  g ro u p  o f  Pteridosperm s.

T h e  s t r u c tu r e  o f  th e  p e tio le  o f  Stauropteris,wh ic h  b e a rs  sm a ll g lo b u la r  e x a

sp o ra n g ia , a lso  sh o w s no  M a ra t t ia c e o u s  c h a ra c te rs . I t  w o u ld  a p p e a r, th e n ,  t h a t  th e r e  

is v e ry  l i t t l e  g ro u n d  fo r r e fe r r in g  su ch  g e n e ra  a s  R enaultia , a n d

Sphyropteristo  th e  M arattiacece, i t  seem s m o re  l ik e ly  t h a t  th e y  a re  fo u n d e d

m ic ro sp o ra n g ia  o f  th e  Pteridospermece.

T h a t  th e  Pteridosperm ece  w e re  a ll im p o r ta n t  in  th e  L a n a rk ia n  S e rie s*  g a in s  

a d d it io n a l  force fro m  th e  o c c u rre n c e  o f  tw o  n e w  sp ec ies  o f  on  th is

h o rizo n , a n d  th e  d e s c r ip tio n  o f  A neim ites  ( ) W h i t e , w ith  i ts  a t ta c h e d

sm a ll w in g e d  seed s, fro m  th e  L o w e r  P o t t s v i l le  o f  W e s t  V irg in ia , th o u g h  th is  l a t t e r  

seem s to  com e fro m  a  lo w e r h o riz o n  th a n  th e  L a n a rk ia n  S e r ie s .j

I n  th e  W estpha lian  Series§ w h ic h  o v e rlie  th e  L a n a rk ia n  S e rie s  th e r e  is a  

in c re a se  in  th e  n u m b e r  o f  “ f e rn s ,” a n d  h e re  a  n u m b e r  o f  “ fe rn s  ” w ith  a n n u la te  

sp o ra n g ia  occur. A m o n g s t th e s e  a re  OligGo p p ,|| G o p p

Kidstonia,Z e i l l e r , * *  Sen/tenbergia  Co r d  a  , t  f  w h e re  (w ith  p e rh a p s  th

o f  Hymenophyllites), th e  a n n u lu s  is co m p o u n d  a n d  d iffe rs  fro m  t h a t  o f  a n y  e x is tin g

le p to s p o ra n g ia te  fe rn s , s t i l l  th e y  sh o w  c h a ra c te r s  w h ic h  m a y  w ell be  c o m p ared  w ith  

t h e  f ru c tif ic a t io n  o f  som e e x is t in g  g e n e ra . I t  w o u ld  th e re fo re  a p p e a r  t h a t  w e h a v e  

n o w  a r r iv e d  a t  a  p e rio d , w h e n , a s  fa r  a s  o u r  p re s e n t  k n o w le d g e  e n ab le s  u s  to  ju d g e , 

t r u e  fe rn s  d id  form  p a r t  o f  th e  F lo ra  o f  th e  W e s tp h a lia n  S e rie s  a lo n g  w ith  

Cycadofilices, Pteridospermece, a n d  Botryopteridece.

A m o n g  th e  g e n e ra  w ith  e x a n n u la te  sp o ra n g ia  o c c u rr in g  h e re  is Asterotheca

* Neuropteris heterophylla,one of th e  m ost com m on species in th e  L a n a rk ia n  an d  W e stp h a lia n  Series, 

bo re  R h ab d o carp u s-lik e  seeds (K i d s t o n , ‘ Ph il. T ra n s .,’ B ,  vol. 197, pp. 1 -5 , P la te  1, 1904).

t  A r b e r , ‘ R o y. Soc. P ro c .,’ B , vol. 7 6 , 1 9 0 5 , p. 2 4 5 , P la t e s  1, 2.

} W h i t e , ‘ S m ith so n ia n  M iscellaneous C o llectio ns,’ Q u a rte r ly  Issue, vol. 47, P a r t  I I I ,  p. 322, 

P la te s  47, 48, 1904.

§ T h e  m id d le  coal m easu res  of m an y  B ritish  coal-fields.

|| Oligocarpia, G o p p , ‘ D ie G a tt. d . fossilen  P fla n zen ,’ L ief. 1, 2, p. 3, P la te  4, f ig s . 1, 2 , 1841. 

Ze i l l e r , ‘ A nn . des Sciences N a t . ,’ 6e S<h\, B ot., vol. 16, p. 190, P la te  10, f ig s . 6 -1 5 , 1883.

11 Hymenophyllites,G o p p , ‘ Sy st. F il. F o ss .,’ p. 251. Z e i l l e r , ‘ A nn . d. Sciences N a t . ,’ loc. p. 195,

P la te  10, figs. 2 2 -3 2 , 1883.

** Kuhfonia, Z e i l l e r , ‘ Bull. Soc. B ot. d. F ra n c e ,’ v o l.  4 4 , p. 2 0 7 , tex t-figs. 4 - 6 ,  1 8 9 7 . Z e i l l e r , ‘ M em .

'  Soc. Geol. d . F ra n c e ,’ “ P a teo n t. M 6m .,” N o. 2 1 , p. 2 1 , P la te  2, figs. 5, 6, 6 a , 6 b , tex t-figs. 6 - 8 ,  1899.

f t  Senftenbergia,Co r d a , ‘ B eitr. z. F lo ra  d. V o rw e lt,’ p. 91, P la te  57, figs. 1 -6 , 1845. Z e i l l e r , ‘ A nn.

d. Sciences N a t . ,’ loc. cit., p. 188, P la te  10, figs. 1 -5 , 1883.
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4 4 0  M R. R . K ID S T O N  ON T H E  M IC R O SP O R A N G IA  O F T H E  P T E R ID O S P E R M E JE ,

(Pecopteris), o f  w h ic h  one  sp ecies, Pecopteris M ilton i, A

W e s tp h a lia n  o f  E n g la n d . N o t  o n ly  th e  s t r u c tu r e  o f  th e  sp o ra n g ia  o f

b u t  a lso  t h e  s t r u c tu r e  o f  th e  Psaroniusste m s  w h ic h  a re  b e lie v e d  

th e s e  A s te ro th e c o u s  f ro n d s  p o in t  to  Asterotheca  h a v in g  b e

th e  e v id e n ce  for th is  o p in io n  is so s t r o n g  t h a t  th e r e  is l i t t l e  g ro u n d  fo r d o u b tin g  i t s

acc u ra c y .

I t  is n o t  so n e c e ssa ry  to  c o n tin u e  th is  lin e  o f  in v e s tig a t io n  in to  th e  

Series \  a n d  U pper Coal M easures o f  t h e  C o n tin e n t ,  h u t  i t  m a y  h e  s t a te d  t h a t  in  

th e s e  ro ck s , th e  Cycadojilices, t h e  Pteridosper

M a ra tt ia c e o u s  sp ec ie s  o f  Asterotlieca  a n d  som e a llie d  g e n e ra , a ll occur. I n  th e s e  

ro ck s , th e  A stero tlieca  a t t a i n  th e i r  m a x im u m  d e v e lo p m e n t. T h e  Cycadofilices a

P teridosperm s, h o w e v e r, o u tn u m b e r  th e  t r u e  fe rn s  o r su c h  p la n ts  a s  w e a t  p re s e n t  

b e liev e  to  b e lo n g  to  t h a t  c lass, w h ic h  ev en  a t  th is  t im e  h o ld  a  s u b o rd in a te  p lace  in  

th e  flo ra  o f  C a rb o n ife ro u s  a n d  P e rm o -c a rb o n ife ro u s  p e rio d s .

S u m m a ris in g  t h e  r e s u l ts  o f  th e  fo re g o in g  o b se rv a tio n s , t h e  fo llo w in g  g e n e ra l is a ­

tio n s  seem  w a r r a n te d  :—

I. T h a t  th e  e a r l ie s t  d e fin ite  o c c u rre n c e  o f  “ fe rn - lik e  ” p la n ts  is in  th e  U p p e r

D e v o n ian , w h e re  th e y  a re  re p re s e n te d  b y  Sphenopteris§  a n d  D a w s o n ,

u n le s s  th e  spec im en  d e sc r ib e d  by  P e n h a l l o w  a s  K a lym m a  || U n g e r , fro m

th e  M id d le  D ev o n ian , M o re lan d , K e n tu c k y , h e  th e  p e tio le  o f  a  a s  som e

supp ose. T h e  s t r u c tu r e  o f  th e  sp o ra n g ia  o f  seem s to  p o in t  a lm o s t

co n c lu s iv e ly  to  th e i r  b e lo n g in g  to  th e  g ro u p  o f  Cycadojilices.

I I .  T h a t  b e y o n d  a ll d o u b t, in  th e  L o w e r C a rb o n ife ro u s  (C u lm ), th e  Cycadojilices 

a n d  Ptericlosperms w ere  p re s e n t  a n d  th e  fo rm e r a t  le a s t  a re  s t ro n g ly  re p re se n te d . 

T h a t  th e  p re sen c e  o f  th e  Botryopteridece  is a lso  in d ic a te d  b

Z y g o p te n sp e tio les . E x a n n u la te  a n d  a n n u la te  s p o ra n g ia ,!  w hose a n n u lu s  is com posed  

o f  m o re  th a n  o n e  ro w  o f  cells, a lso  occu r. * * * §

* Asterotheca, P r e s l ., in  “  C o rd a ,” ‘ B e itr . z. F lo ra  d. V o rw e lt,’ p. 89, 1845 ; G o p p

N e c k e r , E c k l o w , e t Z e y h e r ), ‘ Sy st. fil. foss.,’ p. 188, P la te  6 ,  f ig s . 1, 2 , 1836 ( s e e  also G r a n d ’E u r y ,

‘ F lo re  C arbo n  d u  D e p a rt, de la  L o ire ,’ 1877).

f  K i d s t o n , ‘ Q u art. J o u rn . Geol. Soc.,’ vol. 61, p. 320, 1905.

I O ne of th e  m ost in te re s tin g  exam p les  of th is  g ro u p — th e  Pluckeneti, S c h l . sp.

— w ith  w in g ed  seeds a tta c h e d  to  th e  b u t  l i t t le  m odified  p in nu les , h as  been  describ ed , from  th e  S t. E tie n n e  

basin , b y  M ons. F . C y . G r a n d ’E u r y , “ S u r  les g ra in es  tro u v ees  a tta ch ees  a u  Pecopteris Pluckeneti, S c h l .,”

‘ C o m ptes re n d u s ,’ vol. 140, p. 920, 1905.

§ Sphenopteris Hoolceri,B a i l e y , occurs a t  K ilto rc an  a lo n g  w ith  Archceopteris hibernica, F o r b e s  sp. I t  has 

v e ry  m uch th e  ch a ra c te rs  of Sphenopteris elegans,B r o n g t ., b u t  is la rg e r  in  all i

accom pany Sheets  147 an d  157 of th e  m aps of th e  G eological S u rv e y  of I re la n d , i l lu s tra t in g  p a r ts  of th e  

cou ntie s  of K ilk en n y , C arlow , a n d  W ex fo rd . D u b lin , 1861, p. 15, fig. 2.

|| P e n h a l l o w , in  D a w s o n  a n d  P e n h a l l o w , “ N o te s  on Specim ens of Fossil W ood  fro m  th e  E ria n  

(D ev o n ian ) of N ew  Y o rk  a n d  K e n tu c k y ,” ‘ Canacl. R eco rd  of Sc ien ce ,’ vo l.4 , p. 244, P la te  1, 1891.

U T h e  B ritish  ex am p les  a re  fro m  th e  C alc ife ro us S a n d sto n e  Series. T h ese  g lo b u la r  a n n u la te  sp o ra n g ia  

a re  v e ry  sim ilar  to  those  d escrib ed  b y  S o l m s -La u b a c h , loc, cit.
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W IT H  R E M A R K S  O N  T H E IR  R E L A T IO N S H IP  TO  E X IS T IN G  G R O U PS . 4 4 1

I f  t h e  o c c u rre n c e  o f  th e s e  a n n u la te  sp o ra n g ia  b e  r e g a r d e d  a s  p ro o f  o f  th e  

o c c u rre n c e  o f  t r u e  fe rn s  in  t h e  L o w e r  C a rb o n ife ro u s , t h e y  p ro b a b ly  b e lo n g  to  a  g ro u p  

d i s t in c t  fro m  a n y  a t  p r e s e n t  e x is t in g .

I I I .  T h a t  in  t h e  U p p e r  C a rb o n ife ro u s  th e  Cycadofilices a n d  a re

s t r o n g ly  r e p re s e n te d . T h e  Botryopteridece  a re  a lso  w e ll r e p re s e n te d

s t r o n g ly  a s  th e  o th e r  tw o  g ro u p s , a n d  p la n t s  w ith  a n n u la te  s p o ra n g ia , w h o se  a n n u lu s  

h o w e v e r  a p p e a rs  to  b e  g e n e ra l ly , i f  not alwayfo rm e d  o f  m o re  th

a re  m o re  f re q u e n t .  T h e  s t r u c tu r e  o f  som e o f  th e s e  sp o ra n g ia  m a y  p o in t  to  a ff in itie s  

w ith  t h e  O s m u n d a c e c e , Schizceaceceo r L ygod ium . T h e  sp o ra n g ia  o f  th e  g e n u s

H ym enophyllites# h a v e  w a lls  o n ly  o n e  cell th ic k ,  b u t  th e  s t r u c tu r e  o f  th e  a n n u lu s  

d o es n o t  seem  to  b e  s ta te d .  T h is  g e n u s  p ro b a b ly  b e lo n g s  to  th e  t r u e  fe rn s , a lo n g  

w i th  su c h  g e n e ra  a s  O ligocarpia, Sen ftenberg ia  a n d  K idston ia . I n  th e  U p p e r  

C a rb o n ife ro u s  a lso  o c cu r th e  im p o r ta n t  g e n u s  A stero theca  ( ) a n d  som e

a llie d  g e n e ra  w h ic h , e sp e c ia lly  in  th e  Radstoclcia S e r ie s  a n d  U

th e  C o n tin e n t ,  p la y  a n  im p o r ta n t  p a r t  b o th  in  t h e  n u m b e r  o f  t h e  sp ec ies  a n d  th e i r  

f re q u e n c y  o f  o ccu rren ce . T h e se  a p p e a r  to  b e lo n g  to  th e  M arattiacece.

T h e  Cycadofilices a re  u n d o u b te d ly  th e  o ld e s t  g ro u p  o f  “  fe rn - lik e  ” p la n ts  o f  

w h ic h  w e h a v e  fossil e v id e n ce . T h e se  a re  su c c e e d e d  b y  p la n ts  w ith  co m p o u n d  

a n n u la te  sp o ra n g ia  a n d  th e s e  a g a in  b y  o th e r s  o f  a  M a ra t t ia c e o u s  ty p e . I t  seem s 

th e re fo re  to  b e  h ig h ly  im p ro b a b le  t h a t  th e  co u ld  h a v e  d e sc e n d e d  fro m

p la n ts  to  w h ic h  t h e  n a m e  o f  “  f e rn ,” as  u n d e r s to o d  in  r e c e n t  b o ta n y , can  be ap p lied . 

W h a t  th e  p ro g e n ito r s  o f  th e  Cycadofilices w e r e , fo r th e  p re s e n t  re m a in s  u n k n o w n .

A s  to  th e  a n c e s try  o f  th e  Cycadofilices, I  b e lie v e  t h a t  th e y  a n d  th e  

h a v e  d e s c e n d e d  from  a  com m on s to c k  a n d  th is  seem s b o rn e  o u t  b y  th e  fa c t t h a t  

th e  m ic ro sp o ra n g ia  o f  som e o f  th e  Cycadofilices— th o s e  w i th  a  s in g le  lo c u lu s—  

h a v e  c o n s id e ra b le  re se m b la n c e  to  th e  sp o ra n g ia  o f  th e  MarattiacecB, fo r to  th e  

Cycadofilices I  w o u ld  re fe r  su c h  g e n e ra  a s  Telangium , D actylotheca, U rnatopteris, 

Sphyrop teris  a n d  m o s t p ro b a b ly  R enau ltia , b e lie v in g  t h a t  w h a t  h

s im p ly  as  “ sporangia ,” a re  in  r e a l i ty  m icrosporangia .

T h e re  is a n o th e r  m o st d is t in c t  c h a ra c te r  o f  w h ich  p e rs is ts  to  th e

p re s e n t  t im e  a m o n g s t t h e  Ma>rattiacece, a n d  t h a t  is th e  s t ip u la r  a p p e n

b ase  o f  th e  p e tio le  (fig. 13).

S u c h  a  s t r u c tu r e  h a s  been  o b se rv e d  on  Archceopteris F o r b e s  sp.,

Archceopteris fim b ria ta , N a t h o r s t , a n d  Archceopieris G o p p  s p . t

* Hymenophyllites, Ze i l l e r , ‘ A n n . d. Sciences N a t . /  6e S e r., B ot., vol. 16, p. 195, P la te  10, figs. 2 2  3 2 ,  

1883. R e n a u l t , ‘ F lo re  foss. B assin  houil. e t  perm . d ’A u tu n  e t d ’E p in a c / D eux, p a r t , p. 19, w oodcuts 

16, 17, P la te  30, fig. 11, 1896.

t  Archceopteris hibernica, K i d s t o n , ‘ A nn . an d  M ag. N a t. H i s t . /  Ju n e , 1 8 8 8 , p. 4 1 5 . N a t h o r s t , Zu i  

O berdevonisclien  F lo ra  d e r  B aren -In se l,” ‘ K o ng l. Sv en sk a  V e tenskaps-A kad. H an d l., vol. 3 6 , N o. 3, 1 9 0 2 .  

Archceopteris fimbriata, N a t h ., p. 1 7 , P la te  3 , figs. 5 , 6 ;  P la te  4 , fig. 2 ;  Archceopteris G o p p  sp.,

p. 1 9 , P la te  4 , figs. 3 , 4 ; P la te  5 , fig. 1 .

VOL. C X C V III.--- B. 3  L
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4 4 2  M E . E . K ID S T O N  ON T H E  M IC E O S P O E A N G IA  O F T H E  P T E E ID O S P E E M E iE ,

F i g . 13 .— Archceopteris hibernica, F o r b e s  s p

B ase of pe tio le , sh o w in g  s tip u la r  ap p en d ag es  (m u ch  red u ced ). F ro m  th e  U p p e r  O ld  E e d  S a n d sto n e  of 

K ilto rc an , K ilk en n y . Specim en  in  th e  co llection  of th e  G eological S u rv e y  of Ire lan d , D u b lin .

T h e re  is n o  s a t is fa c to ry  ev id e n ce  in  s u p p o r t  o f  t h e  v ie w  t h a t  th e  t r u e  fe rn s  h a v e  

been  d e r iv e d  fro m  th e  Cycadofilices, a l th o u g h  th e s e  a p p e a r  to  h a v e  c o n s id e

a n te d a te d  th e m  in  tim e .

T h e  d e sc e n t o f  t h e  L e p to s p o ra n g ia te  fe rn s  fro m  th e  seem s to  m e

m u c h  m o re  p ro b a b le  th a n  fro m  a n y  o th e r  palaeozoic g ro u p , a s  fa r  a s  k n o w n  to  u s  

a t  p re s e n t. I n  su c h  e x is t in g  g e n e ra  as , a n d

w h ic h  h a v e  p ro to s te l ic  c y lin d e rs , th e r e  is a  g r e a t  re se m b la n c e  in  g e n e ra l  ty p e  o f  

s t r u c tu r e  to  th e  s te m s  o f  th e  Botryopteridece, th o u g h  th e y  d iffe r in  m a n

I n  fa c t, th e s e  e x is t in g  g e n e ra  h a v e  a  m o s t a rc h a ic  , n o t  o n ly  in  th e  s t r u c tu r e

o f  th e i r  s te m s , b u t  a lso  in  som e cases  in  th e i r  d ic h o to m o u s ly  d iv id e d  fro n d s , a n d  

a m o n g s t  palaeozoic “ f e r n s ” d ic h o to m y  o f  th e  m a in  ra c h is  a n d  pinnae w a s  o f  v e ry  

f r e q u e n t  o ccu rren ce . N o t  o n ly  in  th e s e  p o in ts  do  som e o f  th e s e  g e n e ra  a g re e  w i th  

th e  Botryopteridece, b u t  th e r e  is s t i l l  o c ca s io n a lly  seen  on  th e  sp o ra n g ia  o f

L ygod ium  a n d  Schizcea a n  a n n u lu s  fo rm ed , in  p a r t  a t  le a s t , o f  m o re  th a n  one ro w  

o f  cells, th o u g h  th e  a n n u lu s  h e re  o ccu p ies  a  d iffe re n t p o s itio n  on  th e  sp o ra n g iu m  

fro m  th e  c o rre sp o n d in g  s t r u c tu r e  in  th e  Botryopteridece.

F u tu r e  d isc o v e rie s  m a y  g iv e  g o o d  g ro u n d  fo r a l te r in g  som e o f  th e s e  v iew s, b u t  

from  w h a t  is a t  p re s e n t  k n o w n  o f th e s e  a n c ie n t  ty p e s  o f  v e g e ta t io n , th e s e  co n c lu sio n s 

seem  q u ite  ju s t if ie d .

W h e th e r  th e  Cycadofilices ( in c lu d in g  th e  , w h ic h  m a y  e v e n tu a l ly

e n g u lf  th e  re m a in in g  C ycadoflices) a n d  th e  Botryopteridece  h a v e  d e sc e n d e d  from  

a  com m on a n c e s to r  c a n n o t a t  p re s e n t  be d e te rm in e d , a s  on  th is  p o in t  t h e  v e il o f  

o b s c u r i ty  is  s t i l l  u n lif te d .

T h e  fo llo w in g  sch em e sh o w s w h a t I  b e liev e  to  b e  th e  m o s t p ro b a b le  lin e  o f  d e sc e n t 

o f  th e  e x is t in g  fe rn s  a n d  cy cad s  :—
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W IT H  R E M A R K S  O N  T H E IR  R E L A T IO N S H IP  TO  E X IS T IN G  G R O U PS . 4 4 3

Botryopterideo’.

Leptosparangiate Ferns. Cycads. Marattiacece.

B e fo re  c o n c lu d in g , I  w ish  to  e x p re s s  m y  in d e b te d n e s s  to  M r. H . W . H u g h e s , F .G .S ., 

fo r g iv in g  m e th e  o p p o r tu n i ty  o f  d e s c r ib in g  t h e  f e r t i le  sp e c im e n s  o f  Crossotheca 

H oninghausi, B r o n g t . sp ., a n d  Crossotheca H ughesiana , n. sp ., a n d  to  D r. J o h n  

H o r n , F .B .S .,  fo r  p e rm iss io n  to  f ig u re  th e  sp e c im en s  o f  D iplo theca  , K i d s t o n ,

c o n ta in e d  in  t h e  co llec tio n  o f  th e  G eo lo g ic a l S u rv e y  o f  S c o tla n d .

3 L 2
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4 4 4  M R. R . K ID S T O N  O N  T H E  M IC R O S P O R A N G IA  O F T H E  PT E R ID O SP E R M E H 5,

E X P L A N A T I O N  O F  P L A T E S  2 5 -2 8 .

Crossotheccc Honing, B r o n g t . s p .  

P l a t e  25.

F ig . 1.— P o r t io n  o f  s te r ile  p in n a . X 2.

F ig . 2 .—  „ „  X 2.

F ig . 3 .—  „ „  X 2.

F ig . 4 .— P in n a  sh o w in g  s te r ile  a n d  fe r t i le  p in n u le s . X 2.

F ig . 5 .— O th e r  h a l f  o f  th e  sam e  n o d u le . X 2.

F ig . 6 .— P o r t io n  o f  a  p in n a  w i th  a  s te r ile  p in n u le  b a n d  fe r t i le  p in n u le s . X 2. 

F ig . 7 .— O th e r  h a l f  o f  th e  sam e n o d u le .

F ig . 8 .— P o r t io n  o f  sam e  specim en . X 4.

F ig . 9 .— S p e c im e n  sh o w in g  s te r i le  a n d  fe r t i le  p in n u le s . X 2.

F ig . 10 .— O th e r  h a l f  o f  th e  sam e  n o d u le . X 2.

F ig . 11.— T e rm in a tio n  o f  a  fe r t i le  p in n a . X 2.

F ig . 12 .— P o r t io n  o f  a  f e r t i le  p in n a . X 2.

F ig . 13 .— M icrospore. X 500.

F ig . 14 .—  „ X 500.

F ig . 15 .—  „ X 500.

F ig . 16 .— T w o m icrosp ores. X 500.

P l a t e  2 6 .

F ig . 17 .— P o r t io n  o f  a  f e r t i le  p in n a . X 2.

F ig . 18 .— F e r t i le  p in n a , n a tu r a l  size.

F ig . 1 9 .— P o r t io n  o f  sam e  specim en . X 4.

F ig . 2 0 .— F e r t i l e  p in n a , n a tu r a l  size.

F ig . 2 1 .— T h e  sam e  specim en . X 2.

F ig . 2 2 .— P o r t io n  o f  th e  sam e specim en . X 4.

F ig . 2 3 .— F e r t i le  p in n a  p re s e rv e d  m  c a rb o n a te  o f  lim e. X 2.

F ig . 2 4 .— S o ru s  k  on fig. 23. X 6.

F ig . 2 5 .— M ic ro sp o ran g ia  sh o w in g  th e  tw o  locu li. X 10.

F ig . 2 6 .—  „ „  X 10.

F ig . 2 7 .—  „ „  X 10.

F ig . 2 8 .— M icrospore. X 500.

F ig . 2 9 .—  „ X 500.

F ig . 3 0 .— S te r i le  p in n a  w i th  u l t im a te  pinnae c irc in a te ly  coiled. X 2.

F ig . 3 1 .— P o r t io n  o f  a  fe r ti le  p in n a . X 2.

F ig . 32 .— S p ec im en  w ith  s te r ile  a n d  fe r t i le  p in n u le s . X 2.
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Crossotheca H ughesiana , K i d s t o n  n .  sp. 

P l a t e  2 7 .1

F ig . 3 3 .— A p ic a l p o r t io n  o f  a  f e r t i le  p in n a , n a tu r a l  size.

F ig . 3 4 .— P o r t io n  o f  sa m e  sp ec im en . X 2.

F ig . 3 5 .— O th e r  h a l f  o f  n o d u le  sh o w n  a t  fig. 33. N a tu r a l  size. 

F ig . 3 6 .— P o r t io n  o f  fig. 35. X  2.

F ig . 3 7 .— P o r t io n  o f  a  f e r t i le  p in n a . X 2.

F ig . 3 8 .— M ic ro sp o ra n g iu m  s h o w in g  th e  tw o  lo cu li. X 10.

F ig . 3 9 .— M icro sp o re . X 500 .

F ig . 4 0 .— B a sa l p o r t io n  o f  a  fe r t i le  p in n a . N a tu r a l  size.

F ig . 4 1 .— P o r t io n  o f  sa m e  sp ec im en . X 2.

F ig . 4 2 .— A p ic a l p o r t io n  o f  a  fe r t i le  p in n a . N a tu r a l  size.

F ig . 4 3 .— M icro sp o re. X 500 .

F ig . 6 0 .— S in g le  so rus. X 2.

P l a t e  28.

F ig . 4 4 .— T e rm in a l p o r t io n  o f  a  f e r t i le  p in n a . N a tu r a l  size.

F ig . 4 5 .— S am e  specim en . X 2.

F ig . 4 6 .— P o r t io n  o f  a  fe r t i le  p in n a . X 2.

F ig . 4 7 .— X 2.

F ig . 4 8 .— X 2.

F ig . 4 9 .— X 2.

F ig . 5 0 .— X 2.

F ig . 5 0 a . — C o rre s p o n d in g  p o r t io n  o f  sam e  sp ec im en  from  o th e r  h a l f  o f  n odu le .

F ig . 5 1 .— P o r t io n  o f  a  fe r ti le  p in n a . X 2.

F ig . 5 2 - X 2.

F ig . 5 3 - X 2.

F ig . 54 .— M icro spore . X 500.

F ig . 55 .—  „ X 500.

F ig . 5 6 .— P o r t io n  o f  a  fe r t i le  p in n a . X 2.

F ig . 57 .— O th e r  h a l f  o f  th e  sam e  n o d u le . X 2.

F ig . 58.— P o r t io n  o f  a  fe r ti le  p in n a . X 2.

F ig . 59 .— N e rv a t io n  o f  a  fe r t i le  p in n u le . X 6.

A ll th e  sp ec im en s a re  fro m  th e  “ 1 0 -fee t I ro n s to n e  M e a s u re s ” w h ich  form  th e  

ro o f  o f  th e  “  T h ic k  C o a l,” C o se ley , n e a r  D u d le y  (W e s tp h a lia n  S eries), a n d  w ere  

c o m m u n ic a te d  b y  M r. H . W . H u g h e s , F .G .S ., e x c e p t fig. 11, w h ich  w as rece iv ed  

from  M r. J .  T. S t o b b s , F .G .S .,  S to k e -u p o n -T re n t, to  w h o m  m y  th a n k s  a re  also  due.
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Kidston. Phil. Trans., B, vol. 1 9 8 , PI. 2 5 .
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K. Kidston.

Crossotheca ( Lyginodendron) Honinghausi,, Brongt. sp.
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E. Kidston.

Crossotheca ( . Lyginodendron) , Brongt. sp.
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Kidston. Phil. Trans., B, 1 9 8 , PL 2 7 .
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J R .  Kidston.

Crossotheca Hughesiana, n. sp.
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E. Kidston.

Crossotheca Hughesiana, Kidston n. sp.
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