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Dear Len, 

The first impor tan t  t h i n g  about  p te r idospermae  - "seed f e r n s v 1  i s  

t h a t  t h e y  were a d i v e r s e  g roup ,  a lmost  explbding morpholog ica l ly  

w i t h  p o s s i b i l i t i e s  t h a t  a r e  p r e s e n t  when a new vvsystemlt comes 

i n t o  being.  I don ' t  know f o r  s u r e  whether t h e  cycads a r o s e  from 

seed f e r n s  o r  whether t h e r e  w a s  an i n t e r m e d i a t e  o rde r .  I t h i n k  

t h e y  a r o s e  d i r e c t l y  ( a long  w i t h  r e l a t e d  t a x a  now e x t i n c t ) .  The 

cycads d i s p e r s e d  some 9,000 m i l e s  ( b e s t  e s t i m a t e )  t o  h e r e  i n  

North C a r o l i n a  some 200 MYPB. These were cycads ,  l a t e r  s e p a r a t e d  

from t h o s e  o f  A f r i c a ,  A u s t r a l i a ,  I n d i a ,  e t c . ,  n o t  something l i k e  

cycads. Sometime p r i o r  t o  t h a t  t h i s  l i n e  had evolved p i n n a t e  

l e a f l e t s  from s imp le  l e a v e s  ( i f  you a c c e p t  t h e  s imple  l e a v e s  

a t t r i b u t e d  t o  some cycad f o s s i l s ) ,  t h e  seed had evolved from p l a ty -  

spermic  ( s eed  i n b i b e s  wate r  i n  germina t ion  and wa te r  p r e s s u r e  

c r a c k s  seed a l o n g  seam a t  mic rophy l l  as  i n  c y c a s )  t o  rad iospermic  

as i n  a l l  o t h e r  gene ra  and p o l y x y l i c  stem evolved t o  supuxy l i c  

stem. A l l  of  which t a k e s  a l i t t l e  t ime .  I don ' t  t h i n k  t h e r e  

w a s  : 

E a r l y  p te r idospermae  had seed  on l e a f  t h a t  t h e n  concen t r a t ed  a t  

edges ,  reduced i n  number and moved t o  base  of l e a f  on e i t h e r  s i d e  

of  stem and t h e n  moved dotvn on to  stem - 6 each s i d e  i n  cycads. 

I ' v e  r e a d  a l l  t h r e e  v e r s i o n s  of  cycads and B e n n e t t i t a l e s .  However, 

B e n n e t t i t a l e s  had advanced female cone whi le  morphology of  p o l l e n  

d i s t r i b u t i o n  p a r t s  were p r i m i t i v e .  Cycads s t a r t e d  w i th  advanced 

mal,~e cone and p r i m i t i v e  megasporophylls .  One could be  i n  t h e  b a l l  

pa rk  presumably c o n s i d e r i n g  t h e y  came from 2 s e p a r a t e  l i n e s  o f  

pteridosperrnae - at  d i f f e r e n t  bu t  equa l  s t a g e s  o f  evo lu t ion .  

Obviously,  t h e  female cone of a l l  gene ra  o t h e r  t h a n  cycas  i s  more 

advanced t h a n  t h e  s e p a r a t e  megasporophylls  of Cycas. That p e r s e ' ,  

however, does  n o t  i n d i c a t e  t h a t  t h e  genus Encepha la r tos  i s  younger 

t h a n  t h a t  of  Cycas. 
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I ' l l  t r y  t o  exp la in .  One genus  evo lves  from a n o t h e r  under  c e r t a i n  

c i rcumstances .  Suppose t h o s e  c i rcumstances  were p re sen t  i n  A f r i c a  

t oday  and C. t h o u a r s i i  evolved a new genus.  Biochemist ry  would 

change r a d i c a l l y ,  bu t  most - o f  t h e  e x t e r n a l  morphology would be t h e  

wsamett. It would probably  have t h e  same ( o r  s i m i l a r )  r e p r o d u c t i v e  

p a r t s .  It would s t i l l  l ook  as t told ' t  - but  i t  would be t h e  youngest .  

(Microcycas doesn ' t  l o o k  that  d i f f e r e n t  from some S. American Z a m i a  

- n o r  Z a m i a  from Ceratozamia) .  The p o i n t  is  tha t  Cycas and 

Ehcepha l a r to s  had a common o r i g i n ,  b u t  t h e  l i n e s  of  e v o l u t i o n  had 

d ive rged  a l o n g ,  l o n g  t ime  b e f o r e  t h e s e  2 genera  evolved. Sometime 

1'11 p l o t  ou t  l i n e s  o f  e v o l u t i o n  based on chromosome karyo type  and 

it  may h e l p  - t o o  complex t o  do now. Both genera  were i n  p l a c e  

130 - 140 m i l l i o n  y e a r s  ago when I n d i a  s p l i t  from Gondwana and Cycas 

w a s  w e l l  d i s p e r s e d  and evolved even t h e n  - C .  t h o u r s i i  had a maximum 

o f  5 p a i r s  o f  o v u l e s ,  margins  of  and shape p l a t e  of  megasporophyll 

had obv ious ly  evo lved ,  f o r  example, e t c .   his may he lp :  a f t e r  

Gondwana s p l i t ,  I n d i a n ,  Asian and A u s t r a l i a n  Cycas s p e c i e s  ( a l l  so 

f a r  t e s t e d )  underwent d r a s t i c  c l i m a t i c  changes and evolved with 

s u b s t a n t i a l  advancement i n  chromosome karyotype - C. t h o u a r s i i  d i d n ' t  

and remained unchanged. So it i s  o l d e r  as a s p e c i e s  t h a n  C.  r e v o l u t a ,  

C.  c i r c i n a l i s  of  I n d i a  w i t h  12 ovules /sp .  - t o  which i t  i s  i n t i m a t e l y  

r e l a t e d ,  e t c . )  

I might n o t e  tha t  t h e  b a s i c  b iochemis t ry  i s  r e l a t e d  t o  b u t  d e c i d e l y  

p r i m i t i v e  r e l a t i v e  t o  t h o s e  of o t h e r  genera .  (Note a l s o  t h a t  some 

s p e c i e s  of  Cycas have some f e a t u r e s  more advanced t h a n  some s p e c i e s  

o f  o t h e r  g e n e r a ) .  

Cycas mag be o l d e r  c h r o n o l o g i c a l l y  t h a n  l h c e p h a l a r t o s  bu t  what 

r e a l l y  i s  t r u e  i s  that  it has many morphological  and b iochemis t ry  

f e a t u r e s  t h a t  a r e  more p r i m i t i v e  t h a n  Encepha la r tos .  You may have 

no t ed  t h a t  I d i d n ' t  u s e  Macrozamia v e r s u s  Cycas as you d id .  

Macrozamia i s  n o t  t h e  same genus  t h a t  l e f t  Gondwana - it  underwent 

major  b iochemis t ry  and chemis t ry  and anatomy changes i n  a d a p t i n g  

t o  subsequent  c o n d i t i o n s  and t h e r e f o r e  it i s  younger t h a n  cycas  - 
and Encepha la r tos .  

I hope I h a v e n ' t  confused you f u r t h e r ;  it - i s  confusing.  P l e a s e  a s k  

q u e s t i o n s  - I may o r  may n o t  have answers.  



Page 3. 

What I ' m  g i v i n g  you i s  f r o n t - l i n e  botany - s o l v i n g  t h e  enigmas 
of cycad karyo types  and i n t e g r a t i n g  w i th  morp,., biochem., 

g e o l o g i c  p a l e o b o t a n i c  d a t a  p rov ides  t h e  b a s i s  f o r  a l o t  of  answers. 
Very l i t t l e  o f  t h i s  i s  publ i shed  as y e t .  So a number o f  t h e  wpieces l l  

I'm g i v i n g  you a r e  d i f f e r e n t  t h a n  t h e  ansin:ers you'd g e t  from most 
b o t a n i s t s .  Few, i f  any ,  would r e a l i s e  t h a t  Macrozamia i s  o l d e r  than 

Encepha l a r to s  - on ly  Stevenson d i d  because  h i s  working on anatomy 

(and h i s  work proves  i t  independen t ly ) .  

It wasn't t h a t  l o n g  ago that ' thought  tha t  Cycas r e t a i n e d  i t s  
p r i m i t i v e  morphology because  A s i a n  h a b i t a t  c l i m a t e  remained 

s u f f i c i e n t l y  benign - and ,  i n  d i s c u s s i o n s ,  o t h e r  b o t a n i s t s  agreed.  

Now, i n  t h e  rea lm of  c o n j e c t u r e ,  I ' m  wondering how t o  prove - one 

way o r  a n o t h e r  - whether C. c i r c i n a l i s  l i n e  d i d n ' t  precede t h a t  of 

C. r e v o l u t a ,  i . e .  t h e  I1wet" t y p e s  i n  Cycas preceded t h e  t l a r i d l l  t ypes .  

And t h e r e ' s  a good b a s i s  f o r  i t  - t h e  stoma1 d e t a i l s  e t c .  of  t h e  

"wet1' t y p e s  i s  v e r y  p r i m i t i v e  wh i l e  t h a t  of C.  revol .uta a.nd 

r e l a t e d  t a x a  a r e  v e r y  advanced. And Cycas did a r i s e  i n  a very  wet 

t ime  i n  h i s t o r y .  

F o s s i l  h i s t o r y  in  cycads i s n ' t  a l l  tha t  it might be - t o  s ay  t h e  

l e a s t .  A s  b e s t  vre know i t ,  male cones were advanced a t  o u t s e t  - 
cones d o n ' t  f o s s i l i s e  t h a t  e a s i l y .  There a r e  s t a g e s  o f  development 

th rough  t o  t h e  l a t e  Cre t acesus  - co-existing w i t h  more advanced 

morp. forms. S h o r t l y  t h e r e a f t e r  a l l  l l bo rde r l i ne"  and many " r e s i s t a n t 1 '  

t a x a  became e x t i n c t  - t h e  smooth barked a r k i f e r o u s  t a x a ,  f o r  example, 

One f o s s i l  - J u r e s s i c  I t h i n k  - had megasporophyl ls  l i n k e d  t o g e t h e r  

b u t  n o t  formed i n t o  a h e l i c a l  cone. It h e l p s  t o  r e c a l l  t h a t  even 

today  t h e r e  i s  a wide range  of  l i v i n g  p r i m i t i v e  and advanced 

f e a t u r e s .  Another t h i n g  - i t s  customary t o  u s e  a s p e c i e s  as 

t y p i c a l  of genus. Works f i n d  as a first approximat ion - but  

Z .  r o e z l e i  ( z .  chigua)  i s  a f a r  c r y  from 2 .  pumila ( z .  f l o r i d a n a )  , 
f o r  examples. In chromosome cy to logy ,  i t  w a s  f i r s t  thought  t h a t  

a l l  gymnosperms were 2in=20,  l a t e r  a l l  Cycads were one number, 

t h e n  one number w a s  t h e  same f o r  a l l  s p e c i e s  o f  a genus ,  now t h e r e  

a r e  genera  where t h e  number i s  t h e  same f o r  genus bu t  karyo types  

v e r y  d i f f e r e n t  ( ~ y c a s ,  Zamia) and where number i s  d i f f e r e n t  and 

karyo type  i s  d i f f e r e n t  w i t h i n  genus (Zamia, Encph.) So you have 

t o  be v e r y  c a r e f u l  about  g e n e r a l i s a t i o n s ,  From t h i s  d i s t a n c e ,  I 
don ' t  know what t o  make of t h e  Glen I d l e  Cycas t axon imica l ly .  



I t ' s  a b e a u t i f u l  p l a n t ,  of  course .  - If i t  d i f f e r s  on ly  i n  co lou r  

(pe rhaps  a d i f f e r e n c e  i n  waxy c o a t i n g ? ) ,  u s u a l l y  t h i s  i s  n o t  

recognised  taxonomica l ly  ( f o r  example, t h e r e  a r e  b l u e  and g reen  

forms of  E. h o r r i d u s ,  l e h m a n i i ,  e t c ) .  On t h e  o t h e r  hand,  Loren 

Whitelock i s  a s p l i t t e r  and goes  overboard on t h i n k i n g  many t a x a  
should  be  s p e c i e s  l e v e l  sometimes - so  who knolnls. ( I f  s o ,  i t  
would be r e c l a s s i f i e d  e v e n t u a l l y ) .  Th i s  assumes no d i f f e r e n c e s  
o t h e r  t h a n  co lou r  - and t h e r e  may b e ,  though I d o n ' t  know t h a t  

Loren could  have determined that i n  t h e  t ime  a v a i l a b l e  wi thout  

s p o r o p h y l l s  e t c .  None of t h e  above h a s  any b e a r i n g ,  o f  course ,  
on h o r t i c u l t u r a l  v a l u e  and i n t e r e s t .  There a r e  huge d i f f e r e n c e s  

o f  op in ion  as t o  what c o n s t i t u t e s  s p e c i e s ,  sub sp .  and forms. 

I t ' s  doubly d i f f i c u l t  because  l i n e a g e  o f t e n  n o t  d i r e c t  l i n e s ,  

c h a r a c t e r s  do n o t  evo lve  i n  f i x e d  sequence,  e t c .  Loran r a r e l y  

w r i t e s  a l e t t e r  - I used  t o  have a c c e s s  t o  a t o l l  f r e e  phone so  

t a l k e d  t o  him r e g u l a r l y .  I d o n ' t  know and s u r e  c a n ' t  a f f o r d  

r e g u l a r  phone r a t e s  so our  c o n t a c t  now i s  mos t ly  i n d i r e c t .  Will 

w r i t e  h i m  though and t r y  t o  f i n d  ou t  h i s  i n t e n t .  ' 

P l e a s e  be a b i t  p a t i e n t  r e  d a t a  s h e e t  form - my wi fe  does t yp ing  

v i a  p r i n t e r ,  p r i n t e r  t a p e  ran o u t  and cou ldn ' t  g e t  one l o c a l l y ,  

g o t  t a p e  and now son who's been i n  Germany ( i n  army) f o r  2 + y r s .  

j u s t  came back w i t h  new b r i d e  f o r  2 v~ks.  so it w i l l  be a t  l e a s t  a 

couple  of  weeks. The form covers  most t h i n g s ,  except  t r i c k y  p a r t s  

o f  s p o r o p h y l l s ,  l e a f l e t  d e t a i l s ,  seed  we igh t s ,  dimensions ( cove r ,  

s h e l l ,  endosperm, membrane, e t  c. ) . I f  you wish I can make ou t  

a n o t h e r  s h e e t  of  t h e s e ;  I omi t t ed  because  some p a r t s  a r e  e x t r a  

t e d i o u s  and some r e q u i r e  a knowledge of s p e c i f i c  b o t a n i c  

d e s c r i p t i v e  terms.  These a r e  c r i t i c a l  though and r e q u i r e  sending 

s p o r o p h y l l s ,  s e e d ,  l e a f l e t  (which I i n t e n d  t o  have drawn t o  same 

s c a l e ) .  I w i l l  send back t o  you and/or sou rce  as d e s i r e d  t h e  

s p e c i f i c  d a t a  I c o l l e c t .  
You may w a n t  t o  s tar t  c o n s i d e r i n g  who l i v e s  o r  t r a v e l s  where in  

r e l a t i o n  t o  d i f f e r e n t  h a b i t a t s  o r  h a s  a c c e s s  t o  reproduc ing  t a x a  

from laown h a b i t a t s .  I n  a d d i t i o n  t o  j u s t  c o l l e c t i n g  d a t a  g e n e r a l l y ,  

I can w r i t e  up problems background about  s p e c i f i c  l o c a l i t i e s ,  
t a x a ,  g roups  o f  t a x a ,  e t c .  if i t  would be h e l p f u l .  There a r e  a l o t  

o f  s i d e  t h i n g s  a l s o  - a s  l a t i n ,  French,  German t r a n s l a t i o n s  - I ' m  

working a t  them though I ' m  n o t  expe r t  i n  languages .  





Dear Len, 

I have ( a d r a f t  o f )  t h e  form t h a t  can be  used i n  t h e  f i e l d  

w i t h  Cycas. Got one s i d e  typed  and t h e  p r i n t e r  r i bbon  r a n  ou t  

and t h e y  d o n ' t  have them h e r e  i n  toim. F i n a l l y  go t  one and now 
my son i s  due i n  tomorrow. So i t  w i l l  be a couple of weeks 

be fo re  i t  i s  f i n i s h e d .  

Had wondered why you were so  hung up on f e r n  a f f i l i a t i o n  - 
t h e n  I checked Chamberlain f o r  something and s a w  why. Chamberlain 

i s  one of my v e r y  f a v o u r i t e  peop le ,  he  was b r i l l i a n t  and I v~ish 

h e  were h e r e  today.  Some of h i s  views changed as more was l e a r n e d  

and I b e l i e v e d  he ' d  have changed o t h e r s  had he  had t h e  advantage 

of  h o w i n g  a l l  tha t  has gone on s i n c e  he  l e f t .  You might be 

i n t e r e s t e d  in  a s t o r y :  I ' v e  done some s e r i o u s  work on chromosome 
ka ryo typ ing  and Chamberlain and l a t e r  some of h i s  s t u d e n t s  d i d  some 

of t h e  e a r l i e s t  chromosome numbers i n  cycads - which h e  r e p o r t e d  

in v e r y  p o s i t i v e  terms.  The s t u d e n t s  were young women, v e r y  

competent b o t a n i s t s .  I v!onPt c a l l  them'groupies  ' as some were 

nuns ,  bu t  t h e y  obv ious ly  r e v e r e d  him. In r e p o r t i n g  t h e i r  r e s u l t s  

t h e y  even d e s c r i b e d  how t h e y  counted around t h e  edges e t c .  t o  
make t h e i r  r e s u l t s  come ou t  r ight .  H i s  , r e s u l t s  ( and t h e i r s )  were 

q u i t e  i n c o r r e c t  - h e  w a s  more o r  l e s s  fo l l owing  e a r l y  l e a d e r s  i n  

chromosome cy to logy  - and he  d i d n ' t  have advantage of s h r i n k i n g  

chromosomes as  we do today.  I r e s p e c t  h i m  no l e s s .  

I have begun p u t t i n g  habitats - seed d a t a  t o g e t h e r  and hope t o  

i n c l u d e  1st approximat ion w i t h  t h i s .  I haven ' t  vvorked w i t h  
A u s t r a l i a n  d a t a  f o r  a l o n g  t ime  and haven ' t  y e t  g o t t e n  a l l  my d a t a  

s h e e t s  t o g e t h e r  n o r  gone back t o  l i t e r a t u r e  f o r  h a b i t a t s  - n o r  

even h a b i t a t s  n o t e d  in  t h e  b u l l e t i n  you s e n t ,  b u t  i t s  moving. 

I t ' s  amazing a lways  how assembl ing  d a t a  p o i n t s  needs  and d i r e c t i o n s .  

Easy ques t i on :  Where i s  P e t f o r d ?  I suspec t  where g e n e r a l  v i c i n i t y  

i s  - bu t  i t  's n o t  shovm on my map. 

I have had on ly  one seed  l a b e l l e d  C.  kennedyana, no h a b i t a t  c i t e d .  

I could  g u e s s  t h a t  i t s  from v i c i n i t y  o f  Kennedy R i v e r  - b u t  I 

don ' t  know. Do you have a copy of i t s  l i t e r a t u r e  d e s c r i p t i o n  

( o r  f o r  C.  a r m s t r o n g i i ? ) ,  any in format ion  on i t  and/or i t s  h a b i t a t ?  

I s u s p e c t  i t  may n o t  be a v a l i d  s p e c i e s  - but  r:e c a n ' t  a f f o r d  t o  

assume that .  

Have had seed from bo th  Cairns and P e t f o r d  l a b e l l e d  C.  c a i r n s i a n a .  

Have seen  r e f e r e n c e  t o  P e t f o r d  dward which would seem t o  i n d i c a t e  

s u b t e r r r a n i a n  o r ,  a t  l e a s t  v e r y  s h o r t  stem whereas Ca i rn s i ana  

i s  d e s c r i b e d  as hav ing  stem t o  o f t e n  4 t o  5 metres .  I f  t r u e ,  

. - / 7  
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doesn ' t  n e c e s s a r i l y  mean t h e y ' r e  d i f f e r e n t  s p e c i e s  b u t  almost  

s u r e l y  t h e y ' d  have d i f f e r e n c e s  i n  r ep roduc to ry  c h a r a c t e r i s t i c s .  
My mapping s o  far  l o o k s  u n n a t u r a l l y  b a r r e n  around Gulf o f  

C a r p e n t a r i a  and c o a s t a l  a r e a  between DarwinaCarnden Sound? 

M e l v i l l e  I s l a n d ?  Would s u r e  l i k e  t o  s e e  seed from Camden Sound 

r e g i o n  ( l e a f l e t ,  s p o r o p h y l l s )  . 
Years ago I had C.  rumphii  t y p e  seed from Timor - l o n g  enough ago 

tha t  I d i d n ' t  measure,  ana lyse .  Any c o n t a c t s ?  

Sure  wish John Mac. was s t i l l  a round ,  a v e r y  n i c e  f e l l o w .  He 

and I had one disagreement  - h i s  assignment o f  c a l c i c o l a  and 

p ru inosa  t o  a f f i n i t y  w i th  C.  r e v o l u t a  because  of  r e v o l u t e  l e a f l e t  

margins  - c a n f  t b e ,  l e a f l e t  margins among l e a s t  c o n s e r v a t i v e  . .  

c h a r a c t e r s  - r e l a t i v e l y  e a s i l y  adap tab l e .  Nore l i k e l y  t h e y  a r e  

a r i d  a d a p t i o n s  of  C .  media o r  C .  a r m s t r o n g i i .  Th is  i s  n o t  c r i t i c i s m  

of John - h e  d i d n f  t c o n s i d e r  i t  that .  For t h a t  m a t t e r ,  I c o n s t a n t l y  

check my o \ m  t hough t s  and d e r i v a t i o n s  - and have no h e s i t a t i o n  t o  

change when t h e  evidence i n d i c a t e s .  P l e a s e  d o n f t  h e s i t a t e  t o  

d i s a g r e e  w i t h  me - p r e f e r a b l y  g i v e  r e a s o n s  ~ h y  as t h a t  removes i t  

from a p e r s o n a l  b a s i s .  

My l a t i t u d e s  and l o n g i t u d e s  may be o f f  - t h e y ' r e  rough a t  t h i s  

p o i n t .  In many c a s e s  I r e c e i v e d  seed i d e n t i f i e d  by s p e c i e s  o r  

by l o c a t i o n  - probably  you can f i l l  i n  t h e  p a r t s  mi s s ing  - p l e a s e  

do. I ' m  c o n t i n u i n g  t o  amass h a b i t a t  l o c a t i o n s  and would a p p r e c i a t e  

your  a d d i t i o n s  and comments. Next 1'11 a t t a c h  t h e s e  t o  seed d a t a  

and t h e n  o t h e r  d a t a  - doing  t h i s  nor7:. Also s t a r t i n g  d e t a i l e d  

d e s c r i p t i o n s  w i t h  r e f e r e n c e s ,  h a b i t a t  e t c .  f o r  each s p e c i e s  

Was D a r w i n  once c a l l e d  Ess ing ton?  



Cycas Data Sheet 

Identification. Note species if known. If questionable add (?) .  
Habitat. Location: Distance, direction to nearest town, estimate latitude 
and long. Nature: (hill, valley, wooded, etc. ), climate (esp. annual 
rainfall), soil (sandy, rocky), other plants, sun/shade. 

3. - Trunk. Mature plant ht. and dia; Persistant leaf bases? Branching? 
Suckering? 

4. Female "Cone*'. Collect sporophyll and seed. Count sporophylls per 
crown. Count ov=.-aVerage and E. Measure total ht. of sp. 
(Detailed shape and measurements of sp. upper blade and of seed critical). 
Seed color beforelafter ripe. 

5. Male Cone. Collect several sporophylls (314 up). Measure diameter 
1/4, 314 up and ht. Measure peduncle ht. and dia. Count "horiz." and 
"vert." rows of spor. (Shape, dimensions of sp. and number of sori (pollen 
sacs) and their distribution and orientation important). 

6. Leaves. Count no. per flush. Measure length of leaf and of rachis, 
Spines: count no. in 11* just below rachis; present in alllpart of petiole or 
also in rachis?; only albng groove extension of leaflet insertion or 
randomly on petiole? 

7. Leaflets. Sample (upper 3 1 4 ) .  Count no. of pairslleaf. Measure length 
at base, middle, top of rachis. Decurrent (does base extend down to top of 
next leaflet)? (all-leaflets or just upper 113 ?); midrib prominent or 
sunken above/below?; color/luster above/below? Twisted at base? (Shape, 
dimensions, margins, base data important). 

8. - Other. Tomentum (hair) color, density, distribution, etc. Any other 
character or feature of special interest. 

Please use additional paper to describe as fully as feasible, any 
datalmaterial greatly appreciated. Samples will be measured/analyzed in 
detail and botanically sketched. Please send samples, data with questions/ 
comments to: 

John G. Hendricks 
110 Brookmeade Dr. LEN p, b W  d, Honl~!p~d AddFpr Statesville, NC, 28677 USA - 2s -lvr str,*, 

. 4104 Qld. 
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