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Sub. F i n a l  reminder.  A f t e r  t h i s  issue no f u r t h e r  n e w s l e t t e r s  
7 

will be  s e n t  t o  members with r e d  d o t  i n  square.  SGAP c lubs  

excluded however - r l  

The s m a l l e r  s e c t i o n  parazamia c y ~ a d s  a r e  of g r e a t  i n t e r e s t  t o  

c o l l e c t o r s  and taxonomis t s  and I must thank members who have 

come forward w i t h  seed and i n f o r x a t i o n  about  them. 

The l i t t l e  p l a t y r a c h i s  cycad f r o a  Blackdown Table lands  appea r s  

t o  be v e r y  w e l l  e s t a b l i s h e d  i n  that small a r e a  and nowhere 

e l s e .  The l a t e s t  group from t h e  palm and cycad s o c i e t y  t o  

v i s i t  t h e r e  r e p o r t s  how wet and g e n e r a l l y  dismal  was t h e i r  

weekend, b u t  how en joyable  t o  s e e  b o t h  t h e  s t r a n g e  L i v i s t o n a  

palm of t h a t  a r e a  and good s t a n d s  of  t h e  l i t t l e  p l a t y r a c h i s .  

A l l  s t a n d s  were w i t h i r ~  Na t iona l  l a r k  so on ly  photographs could 

be  t aken .  Descent t o  a w a t e r f a l l  and swimming h o l e  w a s  q u i t e  

p r e c a r i o u s ,  b u t  v e r y  worthwhile a l s o .  

F u r t h e r  in format ion  r e  t h e  b l u e  :cycas "Glen I d l e w  r e p o r t s  i t  

growing on p r i v a t e  p r o p e r t y  a t  Hughenden, Qld.  

I have been t r y i n g  t o  con tac t  t h e  p rope r ty  owner t o  permit  

photographs and seed t o  be  t aken ,  bu t  up till p re sen t  d a t e  
have n o t  bee  n s u c c e s s f u l .  
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I 

There i s  no concrete  evidence t h a t  t h e  Cycadales 

a rose  from t h e  seed fe rns .  I$ i s  the c u r r e n t l y  favoured 
p o s s i b i l i t y  and many of t h e  e a r l y  candidates  have, q u i t 2  
properly,  been r e j e c t e d  f o r  sgund reason. There a r e  very 
few p o s i t i v e l y  i d e n t i f i e d  cymd f o s s i l s  even from t h e  
T r i a s s i c  - none e a r l i e r .  The,most r ecen t  of these  - r e c e n t l y  
repor ted  - w a s  from Anta rc t i ca  by severa l  respected  b o t a n i s t s  
s p e c i a l i s i n g  i n  Cycadales a n d : B m e t t a l e s  and t h e  i n c o r r e c t  
b a s i s  f o r  comparing i t  with l i v i n g  Gycadales makes you wonder. 
Whatever t h e  progeni tor ,  a number of circumstances makes it 
very probable t h a t  t h e  t ime of o r i g i n  of t h e  Cycadal2s w a s  
somewhat i n  excess of 300,000~000 mkllion y e a r s  ago. 

The "only wayw you can t r a c e  evolu t ion  in  cycads (with "reasonably 
a v a i l a b l e  f a c i l i t i e s )  i s  through combining d a t a  from morphology 
- i n t e r n a l  and e x t e r n a l ,  biochemistry,  paleobotany and 
paleogeology. They a l l  t e l l  somewhat d i f f e r e n t  s t o r i e s  but 
make sense when in teg ra ted .  

Without going i n t o  a l o t  of d e t a i l s ,  cycads had migrated from 

Anta rc t i ca  through S. Americdf, and Central America t o  North 
America and been t h e r e  long  efiough and i n  s u f f i c i e n t  q u a n t i t y  

t o  provide f o s s i l s  i n  divergebt  areas by e a r l y  T r i a s s i c  (and 
s u b s t a n t i a l l y  l a t e r  i n  England, Sweden). Routes from e a s t e r n  
Jordwana ( ~ f r i c a ,  Ind ia ,  A u s b ~ a l i a ,  An ta rc t i ca )  were p r e t t y  
we l l  blocked t o  A s i a  from e a r l y  Paleogaic  i n t o  Permian of 

Paleozoic  by South Pole  in N.W. Africa and by t h e  g r e a t l y  

enlarged Tethys Sea. I 

I 

You can put reasonable d a t e s  .bn Cycas because it was i n  
p lace  before  t h e  con t inen t s  &lit .tip. It went with India  

and wi th  A u s t r a l i a  when they  d r i f t e d  o f f ,  Chromosome 
karyotypes i n d i c a t e  t h a t  t h e  Cycas of India  underwent 
changes n o t  shown i n  those  rehaining i n  Africa.  If t h e  

C media karyotyped by a f r i e n d  i n  Japan was from A u s t r a l i a  
(and I don't know i f  it w a s   media o r  from Aus t ra l i a )  then  
they  a l s o  underwent even g r e a t e r  chromosome changes 
Ifnfortunately,  few Cycas spec ies  have been karyotyped, 

otherwise t h i s  could be developed f u r t h e r .  
E 

I + 

i 
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Most of t h e  biochemical d a t a  now known a r e  u s e f u l  pr imar i ly  

at  t h e  genus l e v e l  - though I ' m  s t i l l  w r i t i n g  on d a t a  done 
f o r  me i n  Eugland on many spec ies  a l l  genera. Early da ta  d id  
show d i f f e r e n t i a t i o n s  a t  t h e  spec ies  l e v e l  in Encephalartos. 

It g e t s  t r i c k y  analyzing d a t a  among spea ies  of a genus, e s p e c i a l l y  
i n  Cycas where v a r i a t i o n s  i n  l e a f l e t  a r e  very l imi ted .  In some 
t a x a  t h e r e  a r e  d i f f e r e n c e s  due t o  cl imate - as C siamensis which 
i s  short-stemmed where it o r i g i n a t e s  i n  a r i d  Burma and Thailand - 
t a l l  (ca 1 2 ' )  in i ts d i spe r s ion  i n t o  wet Malaysia. I mention t h i s  
as more common d i spe r s ion  i s  from Itwet" t o  "dry1'. In some cases  
t h e  t axa  manages t o  keep t h e  "samem h a b i t a t  - e.g. C rumphii i s  a 

shore - h a b i t a t  cycad almost exc lus ive ly  in n a t u r e  - but seed s i z e  
v a r i e s  with r a i n f a l l  on d i f f e r e n t  coas t s  - and even depending on 

whether cone developed i n  wet o r  d r y  season. Nevertheless  t h e  
extent  of t i p  of seed v a r i e s  sys temat ica l ly  with when a t axa  
o r i g i n a t e s  - and in  some cases  t h e r e  i s  r e v e r s a l  of order  of 
membranes i n s i d e  s h e l l .  

Changes i n  a t axa  do n o t  fol low a s e t  sequence of changes, r a t h e r  

p r i o r i t y  of changes a r e  determined by ve r ious  f a c t o r s  - as l o c a l  
environmeilt , genes,  c a t a s t r o p h i c  changea, s t a t e  of evolut ion,  e t c .  , 
e tc .  - depending i n  circumstances. This  can provide d i f f e r e n t  
s e t s  of t r ia ls  t o  follow. 

It a l l  b o i l s  down t o  t h e  n e c e s s i t y  of a d a t a  bank i f  t h e r e  i s  t o  
be  any reasonable attempt t o  t r a c e  l ineage .  One can ' t  r e a d i l y  
a r range  karyotyping o r  s p e c i f i c  biochem a n a l y s i s ,  much as one might 
l i k e  t o  as t h i s  r e q u i r e s  s p e c i a l  f a c i l i t i e s  and t r a i n e d  people. 
It i s  f e a s i b l e ,  however, t o  c o l l e c t  morphological d a t a  - a c t u a l l y ,  
t h i s  can be done b e t t e r  by amateurs wi th  a l i t t l e  guidance than  
p ro fess iona l s  do i t  because t h e  l a t t e r  l e a v e  out a l o t  of c r i t i c a l  
information - and t h e r e  i s  no b e t t e r  example of t h i s  than  t h e  
d e s c r i p t i o n s  of Aus t ra l i an  cycas. And bes ides ,  t h e  pro's a r e n ' t  

going t o  do it i n  t h e  fo r seeab le  fu ture .  

I ' ve  had t o  drop a l l  my s o c i e t y  memberships when my income stopped 
so I a m  confused r e  your s tudy group - i s  it a f f i l i a t e d  o r  p a r t  of 
t h e  Aust ra l ian  Cycad Society o r  i s  it t h e  Society o r  i s  it a 

separa te  group? 
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What I t h i n k  needs  t o  be  done i s  t o  t a b u l a t e  a l l  t h e  

morphological  d a t a  on t h e  A u s t r a l i a n  cycads. While my 

own s p e c i f i c  i n t e r e s t s  o f  t h e  moment a r e  d e s c r i p t i o n s  

and measurements o f  male and female spo raphy l l  d e t a i l s  

(and seeds  and l e a f l e t s ) ,  i t  would b e  a major mis take n o t  

t o  c o l l e c t  f u l l  d a t a  a t  t h e  same t ime  whi le  t h e  oppor tun i ty  

p r e s e n t s  i t s e l f  - and I ' d  b e  f a l l i n g  i n t o  t h e  same t r a p  

o t h e r s  have. 

For example, Loran Whit e lock  r e t u r n e d  from s e v e r a l  weeks 

i n  A u s t r a l i a  and i s  s u r e  t h e r e ' s  o n l y  3 s p e c i e s  a long  t h e  

e a s t  coas t  t o  as fa r  as  he went - and he  named them. Sounds 

r ea sonab le  except  I knovv h e  h a s  t o  be wrong from examination 

of t h e  s eeds  I have ob ta ined .  There i s  a t  l e a s t  one more - 
evolved from G. c i s c h a l i s  o r  - C. rumphii  - probably  t h e  l a t t e r ,  

b u t  I ' m  n o t  s u r e  y e t  as  i t  h a s  evolved cons ide rab ly ,  whi le  

r e t a i n i n g  p o s i t i v e  evidence of i t s  d i f f e r e n t  o r i g i n .  (Th i s  i s  

d i f f e r e n t ,  Loran i s  a " s p l i t t e r "  and,  wh i l e  I ' m  far  removed 

gtom be ing  a lumper,  I a m  more conse rva t ive  t han  he  i s ) .  

While I d i d  o b t a i n  seed from J o h n  Maconochie t h a t  I Hadn't 

ob t a ined  from c o l l e c t o r s ,  i t  i s  ev iden t  t h a t  c o l l e c - t o r s  c a n ' t  

have covered a g r e a t  d e a l  o f  t h e  Cycas h a b i t a t s .  



What I a m  t h i n k i n g  about  i s  p repa r ing  a worksheet t h a t  

could e a s i l y  be f i l l e d  i n  w i t h  o b s e r v a t i o n s  and measurements 

p l u s  c o l l e c t i o n  of  s e v e r a l  male and female spo rophy l l s  and 

l e a f l e t s  and seeds .  The c o l l e c t e d  m a t e r i a l  f o r  Bo tan i ca l  

drawings and d e t a i l e d  a n a l y s e s  and measurements (w i th  s imple  

i n s t r u c t i o n s ) .  Obviously,  i n  some c a s e s  t hey  wouldn' t  be 

a b l e  t o  f i l l  ou t  a l l  t h e  spaces  - bu t  we could h e l p  be far  

ahead of where we a r e  now. I ' l l  be  g l a d  t o  d r a f t  such a. 

worksheet ,  e t c .  - i f  t h i s  approach i s  of i n t e r e s t  t o  you. 

Analyses  of t h e  d a t a  so c o l l e c t e d  a l s o  would be t i e d  i n t o  

similar d a t a  be ing  c o l l e c t e d  from o t h e r  r eg ions .  

Ana lys i s  of  t h e  d a t a  i s  n o t  a lways  s t r a i g h t  forward as I 

i n d i c a t e d  before .  To t a k e  some ( r i d i c u l o u s )  examples, 

however, C. media could  n o t  have de r ived  from C. c a i r n s i a n a  

because t h e  former h a s  many more ovules/sp t h a n  t h e  l a t t e r ;  

C .  normanbyana cou ldn ' t  have preceded C. kennedyana i n  l i n i a r  

de scen t  as t h e  former  h a s  s h o r t e r  female s p o r o p h y l l s ,  i t s  

s t e r i l e  female spo r  lamina is  much nzr rower ,  i t  has  fewer 

ovules /sp ,  e t c .  S i m i l a r  a n a l y s e s  cm be  made from male 

s p o r o p h y l l s ,  of  course.  Female s p  number and h e i g h t  ( S )  

h e l p i n g  t r a c i n g  Asian Cycas and probably  can i n  t h e  A u s t r a l i a n  

as wel l .  And d e s p i t e  i t s  l i m i t a t i o n s ,  l e a f l e t s  can h e l p  a l s o  

i n  s e v e r a l  d e t a i l s  i f  ana lysed  proper ly .  

The t h i n g  i s  t h a t  i n  o r d e r  t o  do any meaningful  a n a l y s e s ,  

p r e t t y  d e t a i l e d  d a t a  on most t a x a  i s  necessary .  I t ' s  p o s s i b l e  

I could g e t  someone s k i l l e d  i n  i t  t o  l ook  a t  c u t i c l e s ,  e t c .  

a l s o .  Can' t  check a t  t h e  moment as he i s  ou t  o f  t h e  country .  

T h i s  w i l l  have t o  do f o r  now. I v m  W r y  i n t e r e s t e d  t o  have 

your r e a c t i o n  t o  what I ' v e  suggested.  

Before I l e f t  f o r  A f r i c a  a few y e a r s  ago ,  John Maconochie 

s e n t  me seed of  numerous h a b i t a t s  in A u s t r a l i a  and t h e s e  a r e  

undergoing biochem a n a l y s e s ,  a l o n g  w i t h  Cycas from o t h e r  p l a c e s ,  

a t  Kew. There i s  a r e a l  need f o r  chromosome ka ro typ ing ,  bu t  

t h a t  doesn ' t  seem t o  be  i n  t h e  c a r d s  a t  t h e  moment. The re ' s  

a l s o  a need f o r  biochem a n a l y s e s  f o r  p r o t e i n s  no t  inc luded  i n  
Kew work. 

Cycas i s  d i f f i c u l t  t o  n a i l  down - most ly  because more 

i d e n t i f i c a t i o n  i s  done by l e a f l e t s  t h a n  most b o t a n i s t s  c a r e  t o  

admit  and an e n t i r e  l e a f l e t  w i t h  a s i n g l e  mid r ib  doesn ' t  have 

t o  many d i s t i n c t  forms. 



Page 6. 

A s  a s t a r t i n g  p o i n t ,  t h e  d e s c r i p t i o n s  of t h e  Aus t ra l i an  
Cycas a r e  very incomplete. I would t h i n k  it would be an  

i d e a l  p ro jec t  f o r  your group t o  undertake such desc r ip t ions .  
The d e s c r i p t i o n s  a r e  no t  d i f f i c u l t  t o  do. It won't work, 
though, i f  they  j u s t  go out and t r y  t o  desc r ibe  them. They 
need t o  include t h i n g s  i n  each case t h a t  they  wouldn't u n l e s s  
it was requi red  - they  wouldn't t h i n k  of it. I can make up 
such a form i f  you a r e  i n t e r e s t e d ,  and they  would need t o  
c o l l e c t  s e v e r a l  male and female sporophylls  and l e a f l e t s  and 
seeds bes ides  t h e  measurements and counts. 


