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In. t he  es.r:Lier r i ~ . g - s  o f  Cy c:atis: -, and ' t h a t  iraasn't t h a t  l o n g  ago - 
I I I U . ~ ~  o f  what v\;a.s :hll-itLen o n  e v o l u t i o n  vra.s based  on c o n j e c t u r e  a.nd 

o p i n i o n .  A l o b  o f  i t ;  v:as proven t o  b e  wrong. W e n  t h e  b e s t  - 
Miq-uel and Cba,niherl:~.ixl., t h e  best ;  of t h e  g i a n t s ;  v;ere w o n g  many 

t i m e s .  Since t h e n  a. l o t  of t h i n g s  have  been  measured and  f o u n d ,  

s o  x e  no I-onger hg~ve. t;h.c excuse  o r  r e a s o n  tha- t  vrould ha.ve a p p l i e d  

-t;Ii~x?. I'J-ot; -1;h;l.t; ;).1.:1 \;lie n.nsvTers a r e  known - t h e y  a r e n ' t .  And no-t 

n.eo..rl.;q ennu& rnea.su~-ernenbs have been  niade. Bu-t we need  t o  b u i l d  

on :;:lia l. v;e 1crlo\;; c3.n and carmo t b e ,  measur ing  n h e r e  f e a s i b l e  t o  
I 

ex'tencl the  b a s i s  0.F u n d e r s t a . n d i n g .  Then, and  o n l y  t h e n ,  a r e  

i.71. t;e.l..:I.i.~r;er~ t pro ,j ect, icrr.1.s in o r d e r .  But p u r e  s p e c u l a t i o n  i g n o r i n g  
,.. ',.)1(71; , , is a n d  cou1.d be known d e t r a , c t s  more ofLen t h a n  i t  h e l p s .  

E v o l u t i o n  i s  8. s g s t e m a - t i c  a f fa i r  - b u t  i - t  doe.sxl't fol lov:  a s e t  
sequeu.c.:s o f  e v e n t s ,  i t ;  i s  s t r o n g l y  i n f l u e n c e d  by c l i m a t e ,  

e,specia.:l.lg m o i s t u r e ,  by :c:ha.t ha,s gone b e f o r e  and by  t h e  chromosomes 

irlvo:l.ved. So i.1;~ compl.ex - bu-t; any t h e o r i e s  must e x p l a i n  t h e  knonn 

da:ta c7nd ex-t end ing  t;he kno~?:n d a t a  b a s e  na.rrow t h e  p o s s i b i l i t i e s .  
: Ca.sua.L morpho1og.y do esn V ppr0vid.e a l l  . the anslrm:ers. F o r  example,  

i.t; \r\ioul.d i.t~dj.c:l.te th.8.t  !vIacrozfirnia i s  01-der t h a n  Ehcepha la . r to s  ba.sed 

on more  prorni.nent * . e l i c t  s p o r o p h g l l  spinLs. It i s n ' t  though.  

Chx*omosorne kn,ryo t y  pes nnd b i o c h e m i c a l  da-La b o t h  i n d i c a , t e  t h a t  

M3.cr.oza.min, i.s m o r  advanced - and t h i s  i s  borne  o u t  by more a.dvanced 

v a s c t ~ l a . r  clo.a.ractera. !L'o f ind .  o u t  why, you have  t o  l o o k  a t  what 

ha~3penecl geo log ics . l . l y  because  tha.t  r e s u l t e d  i n  c a . t a s t r o p h i c  c l i m a t i c  
I 

ch.s.nges -that; ~es~.~.ll.-tied i.n ma jo r  b i o c h e m i c a l  ( r e  genus )  changes.  

Ch~rnber.l.a.in d.i.d.n't lcrloi~: a b o u t  t h e  biochem d a t a  n o r  ka . ryotypes  - he  

onl-y had a fe:s chromc)sorne numbers (which  were i n c o r r e c t ) .  

A L o t  o f  tnronorny d& based  on l e a f l ' e t s .  In Cycas,  t h e  p o s s i b i l i t i e ~  

o f  d i f f e r e n c e  :xre l i m i  t;ed by t h e  s i n g l e  m i d r i b .  On t h e  o t h e r  hand ,  

t h e  v:ivinti.on i.n o v ~ ~ l - e s / s r , ,  sp.  h t .  , d e l t a i l e d  shape  o f  t h e  s t e r i l e  

u,p(c?e.r [)orS't i o n  o f' s p o r o  ph ;~ l l s ,  e't c. p r o v i d e  ex t r a  s o u r c e s  o f  

i.n.Fo.r-mat i o n .  A t axa  r : i th  t ~ c o  ovu les / sp .  ma.y have d e r i v e d  .from 

one  rl:i.th s i x  o v u l e s / s P .  - but no v-a.y vd-- v e r s a ,  e t c .  



1 ~ I ~ C P H  q l l  t;lli.s is B 1-ong v7ag Ijo p o i n t  o u t  tha - t  2. v e r y  grea.-t 

d n3.I wf' f'zc l;~.!r:ll. ds'ta of '  evo:l..u.t- j.on i n  t h e  A u s t r a . l i a n  Cgca-s 

clan be ev el oped b,y s , y s t ema t i c  rboun.f;s, measurements and 

oh.;~r..i;::~ I, ion:; -.- 3.3. L s:q. S J i  t o  do -- Lha-1; can. a d v m c e  o u r  ~ m d e r s t s . n d i n g  

- 0 . 1  1 ;  I .  00!.l.,j tlf:t;llre v.!o13 "1; heLp much. - t h e r e ' s  a l r e a d y  plellt-y 

I I ; . I  . I  I i. I -  I . L 1 ~ e t  1: t; 's done t h a t  i n  

1 i : t I 1 d I .  t o  be  combi.ned xntl t h e r e f o r e  obscureci. 

Fgr, ~? : : ,~ , rn~~I-e ,  !.~.irnpi.~ig of' :la.ta I - i k e  t h e  above ohscu . res  t-he f 8 c t  t h a t  

!.>. ~ ' r r m y l ~ i i  , - - ., "-... ,,.*,,-- vr: v:i.es in  1;Ilcse prope . r - t ies  on d i f f e r e n t  i s l a - n d s  a.nd 
/ 

i t  :By  f ' r ~ l . . l ! ~ l , . : j . r . ~ ~  t;he r.iecr'es.se i n  o v u l e s / s p . ,  changes  i n  

e ?  : I  , c:!);III~EF-: i.11 st; e r i l c  sp .  p l a t  e n s  and marg ins  you cRn 

t ' c ~ J . 1 9 ~ ~ ;  R ~01it:se oi' c:vr?.l.l.!ti.on - supplemented  sometimes by o t h e r  

c:\\:lr!ge3 - PIJ .C~!  -7:: i;l.?r-? 1~1.~~1.11~la1l t  J - ea f l e - t s  a.s t h o s e  from Ja.pan. 

And ,irou !c~Io~:.' ~ ; \ . \ C J  nw.e m r n p h i i  o r  c i r c i n a l i s  as o n l y  t h e y  a.nd t h e i r  

tl ~r . . i .vn  l;:i.ves hgve o pr.om.i.nen-t sf:lorlgy m a t e r i a l  i n  t h e  s e e d  betv.een 

nlln'J I.. -? nrl end or,/~f?r*rn ?.n!.l rurnphi i  t c i r c i n a . l i s  diPEeren't ; iake by 

~II.I'Yex.e~lcc:-; i l l  seed :-.).~t.?.L:l mar-phology (a .s  w e l l  as  s p e c i f i c  l e a f l e t  

e- t c .  1 .  T1ln sure -t;h:-lt; evo. l~l t - ion of c y c a s  is not  g o i n g  t o  be done 

o.c3.erpa'tel.y 'by casl~.a:L v i s i t o r s  - my f r i e n d  Loran  Mhi' telock r e c e n t l y  

visi.t;r?rl. A ~ a s t ; r . : j l . i : ~  s p e c - i l i c : x l l y  r e  Cyc3.s and  c o m p l e t e l y  missed  a. 

rna,jor L : ~ X ; T ~  thn t .I C;~TI  S ~ O Y Z  -to bt? c l e a . r l y  d i P f  e r e n ~ t  ' than t h o s e  he  

f'rl:~ncl. I.' hr?.ve been vorkit3.g p r i m a r i l y  s o  f a r  l.;.i.th c y c a s  from 

A : s i r i .  so~x. th  c z f  f;he Jlj-rrlal ayas. Btx t 1; i n - t  end t o  a r r a n g e  f o r  c o l l e c t i o n  

o-f dn. ta. i n  Austr:t:l.j-a i . f  someone e l s e  doens  't do it. And I'll gla.cily 

coo~~3.ra.t ;  e ni. t11. someone o r  g roups .  I 

.I. kr~o t ,~  goin 2.re si.ncc?x.e i n  y o u r  i n t e r e s t  i n  t h e  e v o l u t i o n  o f  Cycn.s 

i.11 Aun tra_l.i;. 2,s; .l an1 o f  Cyca.s broadlly. The q u e s t i o n  i s  \::hether 

g-OIJ. r?::jnt; t o  \;;or-.k. . t o g e t h e r  on it; o r  go i t  al-one. I knovr 'that my 

f iri.ancer4 n.ncl. heol. t;h 18 r , . r i L1  n o t  pe rmi t  me t o  p e r s o n a l l y  g a t h e r  t h e  

1 I Ari(1  1 Ibhink t h a t  I c o u l d  b e  o f  h e l p  t o  you i n  
j,1lt;sr.pret:3.t i.ol.1 o f  t ? i e  rlnta - t o  t h e  b e n e f i t  o f  ,your book and i t s  

c ~ m  t;ri b u t  i o n .  'l'ha 1 ; .  hovjever, i s  someth ing  o n l y  you ccm d e c i d e .  

P.Lcrl.se :I.ei; me kno:.>:. 1.f' go11 do d e c i d e  t o  go it; a l o n e ,  I u r g e  you 

LC) c:n.l..L a c t  2nd plb  l.:i.t;h rle~ta i:l.ecl d a t a .  

:I: d o  have severa.1. f lus t; ra1ia.n f 'r i-ends y.vho , I b e l i e v e  , can  ex tend  
.t ;E~e.  s cope  of cove!*?lge a s  necessc?.ry. Wha-t e v e r  your  d e c i s i o n .  1'11 

13e g:I.:3.(j. - to h e l p  ,yo11 i n  any a r e a s  you s o  d e s i r e .  I p robab ly  have  
I 

r:1.s c a r l ~ ~ ~ r ) . l ~ e . t ; ~  :I :L i . 1 1 ~ ~ 8  r-,y o:f' c;YcD.C'( r e p r j - n  t  s as  anyone o r  v ~ i t h  a c o u p l e  

o f  ert.:ep tj.(?t~;:: of '  311.i. l i b r a r y  o r  o r g a n i s a . t i o n  but; I d o n ' t  have a l l  

tt1.e t.Iesci*.i.pt i.on;s o f  A u s t r a l i a n  Cycns - u n f o r t u n a t e l y  a. l o t  o f  them 

tlou1't gJ.ire rn~.~.ch of' r d ~ : s c . r i j ~ t i o n .  Are you i n t o  t h i s  ye- t?  



! ) r ~ e  I I I . ~ . T I ~ ! ;  : : ~ ~ ~ r . ~ p ~ ~ : i s ~ s  ruy a ~3 r a r 1  : i s  T I C T I O I ~  , S ~ Q J I C ?  of  tk).e 

(.!.;,o;ls 11:!,rre st,.e~ns .- : ?  nurnt)er o f  As:ial:l o n e s  do. 

A L ' F ?  , ~ T C I ! I  11\:~:-1.r'~ -th:~.L OI-IL: l ~~~s t r . ;~ . l . i a r - l  tiaxn. \,?-as d e s c r i b e d  a s  

I -  i I 1 - 7 1  t 1 . .  1 P L r ~ .  A r ~ d  thrtt C .  :Pu.rfura.cea is 

:~ I .~ . :~Pc~: :~~ I I  t;o : ; C ) T I I F ~ ~ . I ~ I ~ S  Ii~i.~;-e k ~ , i  r.i(l 1I-ea.f'lets - 1 c3,0n1L lcr).ov? l:fl~o 

~ r ~ t q f l ~ ?  I;lle '!;lbi[' 1.l.12 t;? t;!ie .fu.rf'ur'ace?, bu t  i t  \;iou.ld be i n t e r e s t i n g  

t;o I ' ~ , I . I ~  out; i.i' 111 .  sa'r- a n y  s u c h  .Lea..Plel;s. 

I r j : ~ : T ~ r ! . t l ;  c ~ l ; t ; c ! ~ i ~ ~ ~ l : ~ r 3  .jlcl; c i - t b e r  I;o mrip l o c a t i o t l s  by ta,xa. nor- b y  

i 1 1 ; i  ~ I i i - I  '1'41r3.t t o o  r i eeds  do ing .  !Phe Ausl;rslia.n 

~.:,y~,:;j:< 1 I I C I ~ P  le~~.:.:l; bc)I , ;~t~i ,c:~.L d:~,L;i on i s  C .  a , r ~ n s t r o n g i i  - t h i s  

i .n  t r . 1 1 ~  o n e  [I. A'1a.c. -to.lil me 11a.d ctiFL'erent p r o - t e i n s  t h a n  o - t h e r s  

( t i c3  r?! : l ;E?l l i ;  .t:r?::ltcd)* 

110 ,;?!!II. \I;?v o $31-1.y I:O!) :i.r!.p; ~::Jc? s j-11 :JOI.II' yc7.rd OX' r i . t h i ~ ~  ea sy access  

I :  t i 1 I r  . I  u 1  t a ?  You need 8, s t a . r ' t i n g  

l io. i .~r t; 2 u<l 1 t s 1 s . .  t i e  a i t .  One common mis Lake i.s 

1 t o  C l s r i t  . l::'.!!:.i r : n ~ ~ ~ ~ i l e l ; ~ I . . y  -- t1:li.s is e s s e n t i a l  if you 

; ~ r c  . i .nter*est;ed . i r ?  ~1;.c->l:t l ;- icrn. .  iiv-cn Johl:~ J/la.c. 1.e.f.L o u t  some 

c ! r . i  t i c.a.1. ? : ~ , ~ i . l . y  lner: :;II tbocl da Lo ( r.10 I; at. a11 unusual) . 1 ca.n he1.p 

11 PI'?. 

I I I t i ~ ? ~ * r j  '..:,F: 1'9 :-:r?v e~*:l.l. l;;1;r:q vf' ear,l.;;i .Lj. l ;era.ture t;ha:L a r e  no-t men t ionerl 

t i  I:, f;!>t!~e I R : ? , ~  I I ~ ~ V E ?  been Laken c a r e  o f  p r o p e r l y ,  some such  
I \ 

, i s  I I I.j.ij-s needs  t o  be  r e v i e a ~ e d  a l s o .  Sometilnes 
. . 

F~~?X'I , .J cl . i . sy)~: : :~. . l ; l ! r~\ : - ;  r?)-7F: .:s;:!y c).Yf base  - f o r  exanip1.e C.  i n e r m i s  

I I  ) ~::ts di.::~:-lrii.ssed 27s C .  revolu . ta ,  v ~ i t h o u t  p e t i o l e  s p i n e s  - 
,yp~t; :i.4' , ~ C ) I I  r:J-teck o1j.t; t;lre rnorlpho.l.og,y data .  i t  d o e s n V - t  ma,t;ch u p  v i t h  

~*rvc~! - l l  'l;:3, a t; a..l 1. I?ut r':j.~t.t.ler> 1~1.1.1;h t h e  -taxa t h a t  evolved  from 

(;, : : i . :~trl~ri: ; . i : : :  v;k):i el-). :i.s quiLe cli~l?Frx-erlt,. 

V/e.lL, 2. t  .l e a s t  .I: ' v e  p;i.ven yoix something t o  th in lc  a b o u t .  Look 

l'(~rl?,::~.rd. to  I jnr~.r~: i .~ig :Troru  you.  Bes l; Y/ishes,  S incere l -y  , John 



, < . , c y  , . .  r v i 1  l. [ t i !  i:l!I1 lilli(~l. 'l I?('IOTC AY N i O r ? l r  FiY AND TOEJJKGI'~ x*x  
I_r-- ... - ,.,_ -* dY_ ..--.--- 

:)I, I ( , ? , ; I  , I -  

.--- .. 

{-,-yf,',~,~.;;*~(,;:-:,$~;; ( -l ,( . . , .~!j~ [ \ I ( :  -, O ~ I I I ~  pl;l~lt. Gcncr:1llY they arc very irl carlier geological periods. They  grcxv in a 

1 . i , I I I C I ~  ~ i .  ~ ! ~ ! c ~ ~ t ; ~ ' < i t l I  :IT; ~ I ~ s s l i o ~ ~ r , e  o r  indool. pot ib'ide \ .a rk?  of habitats and tliree o f  rlic 
, , f  ~ I , ! ~ ~ I  I ( ,  ~ : l l l  l ; ; t l ~ ~ ~ ~ l ~ l  f~ !rt::,,<. pI;ttlr~;. cij?ht gcnrra ate rcstrittcd tu Australia. 
; i i  1 1 : I I  I I I I .  I I I  ( 1 .  I 1 I S  I I I)in~noatic fzn!!rrec I;cnrr;ttly Rnrin: 3 

I > , ! [  !, j:lr; ( I i s . 1 1  i l ,i~[i, , I I  I I ~ : I ~ I I \ ~ ,  i l l  I I I ~ :  1 1 ,  t ; ) i~,#; ,  1 1 1  l l i t *  ! i i ~ , : t  01' 111;111! ! \ I i ~ ~ i * i > ! i r ~ : ! l  i:~.oLil?< ill {~:!lt1i.[ikc* :t{~!>~~:~r;k!~rc, I!TCSC P!;IIIT< II:!\<* il 

1 : 1 1 i . 1  I 1 1  l i ~  I I I I I r tcnl rnnging Itoln 7,n 111 t ; ~ l l  to one cam- 
; , , : I i i1:1~~::~!lt 1058; lirltll 1001 I .  I..;I~YI' 11u111bers p l e t c l  unr lc r~ml~nr t :  rltcy :trc IK): ( t i -  on!:,- 

, ;  : , I I I I of r~!lts ~vc1.c co!lect!.:cl and cracked to  rzrcly hmncl icd .  711~ spir;~lly xrr4al~gc:l 
>',[ric:111 !ii:1i!11~1~~1d r*.:(~tlc:. t l ~ ~  kerr~el,  i ~ h i i h  ~ r ; ; ~ s  c i t t ~ c t  firs! fronds are pinnate o r  bipinnate, \vith p i n n x  
- -- . - -,- - -- -,.?-- -- I 

lv~111vI~r l  i r i t r l  n flour an;) tticn Icachetl of it9 lacking 3 mirl-rib and \ritll straight, clichcr- 
,a-! I 

- .  - 
r : ..> 

,;*.<. ;" 7- 
io?i. i i t  rC:npc Yr7;b I 'ri~inrnita~ t ~ r  lexchrd  t o m u ~ ~ s l y  b r ~ n c l ~ e d  keins. 

:, , : I.. - - I ' , -  , "  :2 ..., t- - . < . . T  - , A:,. I--. 
I :  . : I  1 1  p u t  I : I t t  L:lrpc r r ~ a l ~ .  and lertin!c cilr~c~ cl,r:.:rr cn 

I: . . .,.: . 9 ,,. ,:, . ;L,~ - '-< b 1 1 .  '1 I I 1 L !  i t  1 1  sepnrnrc pla~lrs. Thc nu;~?rnhrls s p c ~ : y ~ i t y l l ~  - - .- ,* . , 
7.' 

'. ,,.I-.-- . -,> ,; ;:- I ; 1 1 i t 1  1),\1~;~~~1 ?:,it11 hc )~  sroilcs. nrr cluse-~-nrk~d and :t:ranped eltl1t.r 
t. .- ' ' ... .:: ": 

, ,* ' :c.“- . , ?<.P 
q. *-. .. . I ' 

- T - --.,-ap" 
, %  

' ,. -. . .. -., 5 -?.-h.y* ....--... .. ,- i. 
1 /: +-.* . . .  ! .' 
'L. ' # '  h 

' .- l i 
: - - ----- :2z!.- 

s p i r a l l ~  pr in appnscnl2;; \ rr~ic-1 r t x 5 .  Ti l t  
ITl. 1 i T < I ~ ' ~ ( .  i-,.< nlale sporo~lylls ha..? many sn?:!!I. gl+\cvcr 

i:..,:l: ;V, t .  ( li!!ll I .  Fc ,  I<!: Its Scarcl?. Capare pol!rn sac7 nmrc vr less c l~~srer - ( I  in crouys 
;!!it1 PI ':paraii~jr~. .\'. ()ltcerisland Eth~to. ,,, ,he undcrsul-[acc, 1 )I,: ;rcr\lcn qqcc  c ~ c ! r  
I ? , ,  '1. * i l ~  7 by slits. The fc~ ln le  s p o r t y l ~ r l l  Iv:!rs t i ~ . ~  

::lit, I?,, I . ,  l l l?:, '?~ ~ l ? ~ ~ : c ~ v l s  tltc .Aii~e!i- lor rarely ~ ~ I ~ C C I  UIIS:~~~CCI OVIIICF O I I  its ,. I I ! -~ , \ ! . I \~I  :11i;!:l SC!C: !~ I I~~L .  f..x~:cditio~i 10 
, 1 1 1 1 1  . l c l  n\;is+facing rnargirw. Thc 5ccds are !.rge nntl 

I. :~i.$, I'r:,s5: C?ri~(vi,  \ ' i c~o r i a~ ,  often brighrly ccI~!~rc{l .  
'I' c>r lc I i> i t ie  C ,  ;,.I ,:> , ~ , i < , ;  1 ~ E I I I ! ~ .  Cln:silicntion T h e  ~ e n z r a  ha- c I ~ c e n  

: .~ ! , i l r i i l i~ i  1 1 :  ~ i r ( : / e s :  I c c n t ~ s  
J .  k I ~ c o z o c t i ~ ~  arranged in three  triber; 1%). l ohns~n  11959): 

I ' t jn~rrrr~t ir  reqr?trs 1 71rsc pl2.n~ nrc ~ ~ I l r n -  all illtee r ~ c c u r  in Ausrralta. 
; r I I T .  I .  r ! ~  ;_",;ipII/hCEAE Znnlia T h e  Zarniaceae is o n e  o f  three frirnilics 12f 
1 1 1  1 . 1 Ilr' Z?minceas  is a f?!l~lil)-af very primitive lj\zing cycads. the other two being nlono- 
. I ? !  l l ! : ?  ! 1 1 1  1 ? ? !  j>l;\r!tc ~::lli~,h o f t en  rescrnbit p d m s  hut are  generic Cycadaceae and  Stan_eeri nccae  
:,rr:mp:>ll ~r.lllll!t I!:: iip?"*f !!I?.  TI^'!':. tlry I . c l ; l l~~F  10 them. (Johnson 19591. 
i n :  1 1 :  c 1 : .  ' 1  J l i ~ r r i l ~ r ~ ~ i o a  The fanlily ir restricted to the Notes T h e  Zamiaceae  \ \ a s  once  a l n ~ ~ c h  
1 1 r q  : !  {:I \pi...;{1 ~.nd  \:.arm tclnpcf;tte rq~irsns af larger nncl more \v.;idely distri[?uted fnnlil!. 
I 1 1 . '  1 ! ,'.!ri::,. Ags[r,?lja. an:! Kcrth an{\ Soi~th (Hill 1978: Hill 19efl) ~ h a n  at  present.  I t  is 
I I s ' ' 1  c 2 7  I ,\rllc:l-ica. 'Their distrit,ution is dis)unct and tx t rcmely  eelictual in ciistrihution. Rlrsr 
ctbl?a*n:t7 ~:l:tlri nncl lr31'~lf: ;'i?rltt wirh :heir peller?.[ly they have recer.lcd to  small arcas rnemhers arc sfor&-pro\sing, b : ? ~  arc %crt. 
r c i ~ r r d u - t i ~ ~ c  q f ~ l ~ ~ t b ! i ? : :  in cnnes. Thr mal* foIl(>:cing a wider distr ib~tt ion and diversity a t r r n ~ r i v e  palm-likc: plants. The cxcepticlfi 
c:rr . O \ > \ ! , ~ ~ > I J  k > i ( i i : l  :o111~>iisirlg l ~ L l ~ l 1 f ~ r ~ > l I ~  r - ~c this i s  Borcctt~g.  which lackr on serial 
. .I)T.. , .  , . ~ , , , l o t - - ~ l ~ n r ~ , ~  ~ f ~ ! ~ ! ~ ~ r ; l ) ~ ~ l l s ,  spirnlly trunk and has b i p i ~ n a t e  fronds. It is often 
i l r l ~ ~ , q ~ , ~ ~ - f {  :.:-:+I .:,;? -l!;ilhv ~ I , > I { < J I  <-,,:> {ln mistaken for n fern and  is d i f f i c ~ ~ l t  to  
~r~, : i t  i .~n:!c~r~~rf-~*.-: .  T [I!: fcrn,!lc cc~r~,: ha5 cult ivate.  AII excellent account  of t he  
I ~ ~ I ? ~ \ ~  iq)p,-r 1:1r<:cr :\TI*! n1rt1-c Iezf-likc Zan~iaccat is given by Cham bcrlain ( 19191. 
~l>t , r s :p l~y lT~,  Y. I~ich  TI O!J; and k : t r  fxv! 1 !Vocrozamro species were  proccss:d hy 

c;p!lt ];it!:  id t8.v c!]jrsoid ~eei!s *.% h r n  ,\boripines in a similar manncr !o Qcas 
l l ) : b ~ ~ ~ r ~  rlia: C:J:<!~ ~r PII!S ttgve n rlmii: rtredln in coastal Kerv Sclu~h is'aics and  
O L ~ P , : ~  r ( i ; i~  3 ~ x . ~ i i ! ~ h  i k  co]t)!~re(I  or:ln>?!*. Queensland f tnwrence  1969: Roth 1901). 
t>r[:v.,il. ;;cl!c~~:, , or ill?~isll, ;111d a r l~ ick  iriilci- In the  south-res t  of Western Australia, the  
* , l . o r l i l q  cva t .  d e e p  red seeds were ollolved to ripen and 
CI7::.;iTirntitr17 7'llr C:! c:vl;!ct.nc:re ncroup fall o u t  of their husks. These secds %ere 
;>r !i;,, ill!, f c > ~ i i ! ~ '  (:I r?lif:r l)l;l~its lcft fro111 
prcvio115 !~rc:!o;;i(:;~l i1 , t~er~ t l l ~ y  ar10 t 1 1 ~  'Fi? 3 C ~ m d ~ c e s e :  crcar mrrtjrkt~n. a ,  fe~nalc 
7a1riiac:lae nrcrc  p s ~ l i n p s  [he  cl:,mi;~anr cnnc +vitli inm?\urc tec3r on sp7raptivlls, x"-,. 
Irco::. \ l 'orltlw'de 81-j ~ p n c i e s  8 gcr~cr. :~ C. arnfsrrorrqri. h. l ea l ,  Y ";: c ,  nalc cnne with 

' 1  \~~ : i~ : i r~ , :  ::10\1:l,, P.:I~I[C:(I I , >  I \ \ ( *  7,:111ii;>,! ; 3 : ~ t 7  
$ ~r:rrnlln I 7  ~1?,*,:it!s 1 ycnc ra  n~~r i i c r r~ t~ r  sporophylls. ;/ ';. (Rhl. 

f : t ! ~  I .  i r  i 
rlclit qinol: 11c1:c i:? !Ilc p i n c i ~ e -  K E Y  'TO GENERA 

:;;,,,!],, ~, , . l l~jc '+','A, ' .  1 r,) I I , , ~ ~ ~ ,  \ r c,P,~rc~pti~.Iis i l~ \> r i r : l~e .  nor  i r l  lertical rn:\<: rrvndt [~inliate 2 
( ' \ C ' l l %  1 ,  1 I ! )  ',I117 ! 

1 $l) ,>rci[ , t~~ll \  : I ~ ~ ~ ~ ; u c I I I ~ ~ ,  \;\lv;~tc. arr;!:~f:crl in verticnl rows: fruntls Ilipir~rlote. E. C' l - rnTt  0 

",;r)t!:c ' I  11.: r,,!:;~,l,, r ~ ~ , :  < 1 7 i  ~ I I ! ~ : I ~ : < I ~ I I : . !  L!rflLll? B o w e n i ~  Honk.  [. 12 spp, end.) 

i r l  1h;1t 1hr1 11." .. 11' r i ) i l : :  :. c., , , , , . r ;  I ~ I I S L ~ I ~ . C C I  t i r  ~ h ~ r t l y  s~a lked :  spc?rnpllrll erids tomcnlmc. prnrlucc?l into a ~p r?~d i r ig  
; ( ! I , \  , ,I> ,,3 ; \ I , : ;  i ,  ~ f - .~ i ! ) r , , r l  f ,  1 1  ~ i l i \ ~ t \ i ~ > r ~  4 , , I . :~ . , . :  10 ;Ic.u:l: bu l  <piny &ins!, curved uliwartl or r'.rq::n5r.?rr!: pir~n:cc inserrec! c7n the 
! I \ * :  *,!!!! ~ I , I , . I I . I I <  I I l l .  C::II:;!..: I ~ I I I : ~ ,  t i \ ( .  ~ I , I I ~ ( I  , :~l:~ri:~l ~r)jrl-ll~:c of rl!c. rachis. E, coaqt Q. tL'S\Y f.cpldc7nrnln ti. Rcgel I l sy ?!ld.I 

. .. 
i t  t !  I I ! I (.(,r,:'5 Il(~ticC:ih]!  i,:llkrc\: ~ p ~ ~ o p h y ~ ~  r r l ~ i ~  ~ I P O T D I I S ,  often glaucous: :I[ least the fcni;!les 
I . . I : ~ I I  ill? [,l:t!i!k L,.l}.t~cl rr~En;llll. , :or~ip~~:. .~,~~ri  t t -  rnm~ :I more or less bcrtical surface. on u hicl~ (in h r l r t l  ~excsl  

C L I I [ ~ . , , ; I I ~ O I ~  t . 1  #.\ : $ I \  ; )<  , I ~ \ , ! I I I : ~ I I I ; I ~ ~ ,  i \  !!I,. I ~ ~ ~ I T P ~ I I \  t,)r111 :I I:  ~ : ~ ~ l t ' r s ~  r l~ lr~  rc*~riin:i~irlg il l  :t rigid. mor: nr 1t.v erccr srlinr. 
: . , ~ I I \ I I ~ , ~ ! I  l > r : ~ r . : i ~ : , :  i t  . i , ,l(\ \ > I :  r~:;~lijt.:!l ' ; ~ ~ ~ : ( . t . c . * . r \ * ,  L,:,,\( 11.: ( s f  Irondx litrlr <eiji!rntcd by a few scq~lcs. Pinnite inccned near the c.tlgc 

1 1 i i 1 t  l l ~ , , i r  L I I , ' , ' ,  1 1 1  : , r , ( r l r *  1 c , l ( ~ g h  I ) !  4 1  
I :  t i .  , \ \ I : .  I I~ncrozamla \Iiq. ic 1-1 spr~. cn1l.1 

I I I l l  I 1 1  8 





i i 4 -L Zar~iincenc: :l/trr ~ ~ ~ ~ : t r r , ; i n  ,rr,rct/o~~c~llir. rl scc!itrn of Ifaf w i t h  pirrliae insrrtcd ne;\r the crlgc ( 5 1  rttc r:~chir, x:--. Leprrlt~:n~rtirr ~:rhrr~llrk!i!nnc!. 
ctir~ti c 3 f  11:;lf v;ilIi pinn;~r: il~serterl :~l(trrg the ~nirl-lille of the rachis, ,Y?<. Bolt.oriu trbr,7rlt~1rt. C. %ccriun of bipir!n;Vu 1c;tl. XLi. I!~rc.r~~~r?rt:ifl io lcc~tt i i .  

L4.tI:, ~ . ~ ~ ! i v  :( :,I; ,:. 1 1 1 : ~ 1 ~  s ~ ) o ~ o ~ ~ ~ I ~ I I s  wit11 C(I~\~:- rccI  1r011~11 S~IC';  011 ~lr idc~surfa~c.  X 2.  hI, ~ t i i ~ ~ ~ ~ ~ ~ l l i i ~  I. ~l i~ in legra t in~  fcllraie cunc. v":. f~ r l ch : f l r~ l i a  
, , { , t ~ / / i k  ! , , ,JI,I .  \pt~roptivll I\ i l l 1  [\\o 111:t111rr sl:r(ls;, :d ? , ,  11.I)l. 

!2:~rllc:r:!~l ~ I I I C !  I)i~ri!xl i l l  11cal)s 90 to 120 cril I ~ c , , I ~ , , I - ~ I ~ ~ .  :\.,V.i.!. .@,I. c?c.o~ C ) r r .  Pllilippill~s. New Guinea. Rr:~zil, nnrrh- 
tlecp and thrsn Icft f c ~ r  eight to nine nmnths. l'tzpc~r NO. 6. cnstcrn Aus~rrtlia, northern Ncn Zealand. 
After this they were eaten tvitl~out ftrrther K f v h .  W. E. (1!)0I I .  l'oc.rd: Itssearch. C:iiprtlre rile s o u ~ h - ~ e s t e r n  Pacific is{;lnds. One 
~"cpar;~t iot l  r I lasell  ;uld llavidson 10361. ~ i n d  Preparation. .Y. Q~~centlat~d I:r'/rtrq. species of A , ~ ~ ~ ~ ~ ; ~  i ~ ~ ~ ~ , ~ ~ , . i ~  a,nurarla), 

Ullll. No. ?. r!::,:ilusc of thc prcrtligiou's nllrlil-xr of nut.\ inhabits the cooler rnciist coastal and upland 
p~tvlucetl :!tit.! cc.rlltctcd. fc ir t t l  for 17ia11y R .  5. ylLL rcyitntr or Chilz i?;nd Argc~ltina. 
lt.y*plc bec:911~- :n ; i i l :~bJ~.  Ur;~iuv> I 1 9 7 )  ; I I ~  I I l i a ~ ~ ~ o ~ t i c  Fca~ttres ,411 rn~inbcm of l h ~  
<;oi~Icl IIOqOl :trg?lc that [hi..; l1ig11 p ~ o d u c -  Ar;~zic;trii~cc:i:: arc fall. n!onnccirvrs. ewr- 
l i i  ily ;~IIowetI Inl.ge nuniI,ers of intlititlr~als AR.'iUCARIAcEAE Kflzlripirles.s, Srccn [rcc-q. r \ iz I l  colutnnar trunks. rrwcrccl 
11' C ~ I ~ I I C  togctlier end ~ ic i f i ) rn~  importar~l , (~""1l"flrifl.y in scaly, rcsintrus hark. Thc trr;unclrcs are 
c~:rrenl:)~lic :~nrl riruair;. I-'l?c Araucariaceae is a primitive fa?llil): of )lnrizonr:lt, Lv]lilrj:md, :lilrl pcr<isterl t  in ttlc 

t;~ll. cvcrgrtcn trees, with characteristic ?,,,,,g trees. +rr.;~la~ ;:nrl tlcri!!urrlt.; i n  the 
]<I  r I , ~ ? ~ . Y ( . I . . \  dccitluc)~~.;. iroody seetl ccines. n ta~urc  (reef. Ic;lvin!/ circal;rr sc:trc oti the 

~ j ~ : : t t ! % t ~ .  .I. F:I. 11077). .~,;~ngeror~s hnrvccr'. I)islril)utinn blos[ ~-rlenlhers of the Iilnlilv trlltlk. l.llc ~ c n \ - ~ ~  ; l p  [c:lrllay.. ellip- 
I i .  I S ~ ~ I I I  i : ~ l  I :  p r ~ f e r  the tropical ;tnd warn] tenipero~e (icitl. ~ : ~ ~ ~ ~ ( ~ l : ~ ~ ~ .  : t :F~.s lrnpe( l ,  :trrange(i 
f. ~ I I I ~ Y I  r;l I .  el~~ircmnlents  oi  Intltlr~r:sia, M;llnysi:i, the slliral\v t,fi t l tc  Irl;!in axir+ rlpposi!cl! or 

( l i ; ~ ~ ~ ~ l ~ c r l : ! i ~ i .  (. I 1 10101, T l 1 8 :  I i v i l y  ~ ; ~ C ~ I L ! Y ' .  ;~lrern;~tcly {In th= li~tcral slioc~tc. -f'hc mare 
( 1  '11i1, ( 7 1  f.'lti!:;1!!(1 t'rcc::;: ('hi(.ago~, 

ctmcs arc srifl. dcnsc. cyliri*)ric::l. s!+lir;~r?, 
I I I  ( 1 1 ~  Ical :~xils, r,r s t rn>c . f i r~c~  clusrcrrltl. 
'TLe fcnlitls cones arc much larger thzm the 

, ' \~!f/irr,/n~<, . \ I  : (*7V--7I I. i~!;,!t C,,II,:\ I!,. ,,c , : ~ I I ,  1 wc,it1 in 
I l i l l ,  I < .  5 11[1-;!<1 .I I n c ~ v  *;I~~!,;I~:~ 1 1 1  l!rtwt~t~i(~ qhitpc. .;jrtirnclric:tl, rvirh nu~r~t>rr~us 7pir;lllv 

J I I ~ ~ ~ I , .  i:x I I ~ ~ ~ I I ~ .  f .  ~ 1 0 1 1 1  t h e  r ~ ~ l c c ~ l l ~  I ~ I  itrr;ittgcd. r ~ l n . ~ h a p ~ ~ 1  TL.:II~->. ' r h t  sct:cl Crlnt'F 
* ~ : i ~ l t s r t i  ' \ I I ~ I ~ ; I ~ I ; I  ,4 I I T ~  J / ? s , r  20.  P , \ T  , I f , ,  ., - Jisir~tcyr;lrc i t ~  m:~ruriry. ~ h c  uJit;lr) 5rt-d 

l l i l l  I <  \ ~ l 1 l N ~ 1 ~  I I I I ~ Y  fi<:v. I #jc,:~it~ l \c;i~!\ 
1 1  I ~ r r i  ! ; I { I C ~ I I  1!1~\:1:ili:1 \ I I \ I  .I I ~ ~ I I  2%:  

hcing t h ~ t l  ~ ~ { ~ ; T C I I E L I  I I I  i r s  y < ~ r ~ r  SL.:I~C.  .i il 
. .  . .- Ill;!, , ~ l ! , ~ l ~ l l  l , l l " ,  l i * , ~  \c;tlc. :111tt tli%pc?%< 
1 1 ' -  .',! 

__I- 1, ' l ' l ! \ l  1 ..\. C 1 I 'J; '~I 1 t~,.  I ; ~ ~ i r i I i t : \  0 1  with rhs aicl of a well-iIcvt.lopccl wing. 
I I  I !  I / ; l l l ! l ; I  r : \ i \ : r ; l l l  C'lassifiration .4,~urlris and Aru~cc.ctri(~ call 

I ' v ,  / I I ! , I ,  <,,I, 'L I \  1 1.1 I ! ' \+~trl,t+~ide \ I  \II~:.:I:- 2 L ~ C I I , : ~ : ~  hc rlicitlr.,! into thrtbr ; ~ n r l  fl)ur scctionS 
1 ,LA !: ,!~ta: 1: , l ~ l { r ~ ,  ' \ I n  ~ ~ I ~ I I I ; I ~  tl:1l\i1;11 . I I I : ~  \ u \ l r n I i a  i * . l ~ c ~ c \  ! ccll.tr;, r.t.c~iectit,el i ( .  lilll~rd antJ C:c~ns~ari~ir~c 1')kOl. 


