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Ii.T AU-CTRÀLIA ^¡\}ID NET^¡ GUINE¡\

PODOCARPACEAE

Mieroet bos Garden et Johnson

!4.fítzgeraldí (F.v.t{.) Garden et Johnson
M.níphophilus Garden et Johnson

Míeroeae hrue Hook. f . in Hoolc.

M.tetragona Hook.f . in Hoo!-'.

Ðacrudiun Soland. ex Forst.f.

grouP A
D.faLeiforme (Parl.) Pilger in Fngler
group B
D.elatum (Roxb.) t'iall. ex Hook.
D. nozt o -guíne ense Gibbs
group C
D.franklinií. Hook.f. in uook.

Podoearpus L'Hêritier ex Persoon

sect. Daeru ed?pus Endlicher

*P.einetus Pilger
P . eompaeúas ['lasscher
P.ínbnieatus Blume

* P . l,eptophyllus l'lasscher
P.papuanus Ridley

sect. Nageía Endlicher

P.blunei Pndlicher

sect. PoLupodiopsis Eertrand

P.ttitiensi,s Seeman

sect. Sundaearpus Buchholz et Grav

P.amarus Blume



al-.

sect. Stachycarpus Endlicher

subsect. B Idioblastus Buchholz et Gra
P.Ladei Bailey

sect . Podoca,?pus

subsect. B

P. arehboldi¿ Gra1.'
P.brassii Pilger
P . dispermus I''lhite
P . dt,ouynianus F .v.M'i.
P . elatus tt.Br. ex Mirb.

*P.gLaueus Foxworthy
P.idenburgensis Gray

*P.Ledenmanii Pilger
P.neriifoLius D.Don ex Larnh.
P . pi L g eri Fox-rr'orthy*P.rídl,eyi (!dasscher) Gray
P.numphii glume
P. spinuLosus (Smith) R.Br.ex llirb.
P . theu etiifolius ZippeI

subsect. D

P. alpínus R.Br.ex Mirb.

PhuLloeLadus L.C.Rich.

P. aspLeníí-f olius Fook. f . in llook.

P.hgpophyLLus Ilook. f .

v

ARAACARTACEAE

Arauearia .Tuss.

sect. CoLumbea

A.biduiLLí.¿ Hoolc.

sect. Eutacta

A.eunninghamii Ait.

sect. Intermedia

in Sr.¡eet

A.hunsteiníi K.Schum. in I(.Schum. et ÏIollr.



iií
Asathis Salisb.

A.dammara (Lamb. ) L.C.Rich.
A. labilLandi eri warburg
A.mierostaehya J.F.Bail.eù C.T.t'.4rite
A.paLnerstoni F.v.lf. ex F.lt.Bail.
A.nobusta (C.lloore) F.lf.Bail.

?AXODTACEAE

Athnotasie D.Don

A.eupptessoides D.Don
A. Laæifolia Høok.f .
A,eelaginoídes D.Don

CAPRESSACEAE

Aetinostrobus hlig. in Lehm.

A.aeuminatue Parl.
A.arenarius Gardner
A.pynanidalì.a l4iq.in Lehm.

Callitrie Vent.

C.baíLeyi C.T.!,lhite
C. edneseens (Parl. ) Blake
C . eoTumetlanis F.v.l1.
C,drummondii (Parl. ) F.v.M.
C.endlí,cheri (Parl.) F.M.Bai1.
C .maeleayana F.v.l{.*C.nontieola Garden
C .mueLleni (ParI . ) F.v.I\4.
C.oblongø A.et L.C.Rich.
C .preíseii Fliq. in Lehrn.

C . rhonboídea
C.roei F.v.11.

ssp. muxnøyeneís Garden
pneiesií
ÐeÍtueosa (A.Cunn.ex Endl. ) Garden

R.Br. ex A.et L.e.Rich,



iv.

Diselmø Hook.f.

D . areherzl Hook. f .

Papuaeedrue Li

P.ørfakensís (cibt¡s) Li
P.papuanus (F "v.Ì4. ) Li
P. torríeeLlensis (Schlechter) Li

:t No material available for investigatíon.
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Àppendix 2

GROUPS Oî DACRYDTUM

The follorvíng grouping is after Florin (1931 , p.2481 .

The general distril¡ution has been inserted after each

species to support the observations reported in
Chapter T.TI ,2 , p. 20 .

Group A D. faleiforne (Borneo, Phillipine Is. ¡
New Guinêô) r D,taæoidee (New Caledonia).

Group B g D.anaueanioides (New Caledonia), D.balaneae
(New Caledonia) , D.beeearíì. (Borneo) ,
D.eupreesínum (llev¡ Zealand) , D.elatum (tfalay
States, Borneo, Phillipine Is., Àiew Guinear
riji) , Ð.gibbsiae$tt. Kinabalu, North Borneo),
D.Lyeopodioides ($lew Caledonia),
D.nooo-guíneense (Ner.r Guinea) .

Group C D.bíduì.Lfíí (New Zealand) , D.bifotme (I.lew
Zealand) , Ð.eolensoi (t'lew Zealand) , D.fonkí,i
(Chile), D. fnanklinì.i (Tasmania),
D.intermediun (t'¡ew Zealand) , D.kirkì.í (New
Zealanil) , D.Laæifol,iun (l,fevr Zealand).
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Appendix 3

A copy of Chart I -Synmetrical Plane Figures

which was published by the Systematics

Associatíon Committee for Descriptive Biological
Terminology, is presented here.

In October 1962 this commíttee published

an addendum and reissued Chart I as Chart Ia
(Taxon If ( 8) t 245-2471 . The nr¡mbers of

reference for each figure were included in
Chart la and those used in the text of this
thesis have been inserted in this copy of
Chart 1.

In the text, reference to the numbers on

the chart is stated as ìSADT nos l5-I58. The

system of reference suggested by the committee,

namely¡ S.A.15-16, will be adopted in future

work.
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l. The aration of data and sentation of results

The data pertaining to the phyllotaxis of shoots

and the flattening of the free part of the leaf are used

to illustrate the preparation of data for analysis.

OnIy fifteen of the foliage forms are used in the

examples.

(1) The characteristics of each foliage form are

transferred from the description of the foliage

form (Chapter V) to an entiÈies by characteristics

table.

EXÀT4PLE:

Phyllotaxis
guadrÍcussate
tricussate
decussate
spiral
Free part
f lattenerlrnot

*rpresent; -¡ absent, (a, sometimes
present -not realized in this exarnple).
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viii.
(2) the attributes to be used in the analysis are

selected from the charact,eristics. It is not

always possible to elirninate all interdependency

when selecting attributes. However, if the

values for two characteristics are alviays dependent,

only one is used as an attribute. Classification

of attributes according to Goodallts programrning

categories (see Chapter VIII, p.203) is follotred

by the allocation of code numbers to each value

taken by the attribute.

EXAI"TPLE ¡

Attribute I:- Ë inary attribute, progranming category A.

Coded 0r1 free part flattened, or not.

Code nurnber (value)
0. Free portion, blade or cladode flattened
1. tr rr rr rr tt not flatÈened

Attribute 2:- Attribute taking nore than one value,

programming category B.

Codes O-4 - phyllotaxis decussate,

tricussate, quadricussate

or spiral.

Code number (value)
Phyllot,axis : -
O. quadricussate or Èricussate
1. not quadricussate but Èricussate
2. not rr I decussate
3. noÈ rr n spiral
4. quadricussate but not tricussate (this value

has not been realized Ín the example).



ix.

The attribuÈes selected for this analysis and the

coding employed is presented in this appendix,

3, p.xiii.

(3) These data are now converted to the co<ied form.

EXA}TPLE:

ENTITIES

(4) ?he coded data is punched on to stand.ard computer

cards and fed into the computer together with the

prograrnme. The steps involved in the calculation

of tt¡e sírnilarity index are çriven in this
appendix ,2 , p.x- An exarople of the prÍnt-ouÈ

of tìre results in this case recorded as the

cornbined, probabilities for each paír of entities
(similarity index = I - comJ¡ined probabilities,
see this appendix, 2) , is presented in lable 2.

(r:
Êl
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(5) rhe

are

(a)

(b)

probability values unCerlined in Table 2

used to construct

a dendrogram and

more detailed diagrams of the relationships

betlreen the mernbers of the groups shown to

exist by the dendrogram presentation.

I
¿

1I1r10000100111
0111I3333333333
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Table 2

An examp le of the prínt-out of results.

h j j
Probability
j+1 j + 2 j+3 j+4

7
7
7
7
7
7
7
7
7
7
7
7
7
7
7

I
13
18
23
28
33
3B
43
48
53
58
63
68
73
78

.000027094

.EG[?J€]T8

.7 48256399

.7 49256399

.8677212L9

.7 49256399

.77370647 4

.9413509 41

.247235920

.136329381

.0016 L6L72

.ZñTTF7.

.679262397

.00 I0 L77L4

.0î'ï6T6T72

.270300137

.679262397

.7 48256399

.456746770

.86772L2L9

.867721219

. 806173 818

.77370647 4

.9 459 57820

.092222L75

. 00 16 r6L72

.TT7TÑ51ì2

.002L29799

.6tßßT]r-z

.mõ9563-5?[

.679262397

.298097586

.7 48256399

.4567 46770

.7 48256399

.7 48256399

.0r4058832

.806173818

. 9 459 57820

. 136329 3 8l

.000480165

.91-o-3-g-ã5ã5

.02427287L

. 00 16 L6r72

.000L24949

.Tlãrrti¡nÍ

.7L2686243

.7 48256399

.556236999

.148458151

.8061738r8

.059763483

.85758r070

. 136329381

.000168867

.096T583i-ã9-

. 00 16 L6L72

.TTÚT49T2

.04509 2732

.7 48256399

.840345254

.613173053

.7 48256399

.632924786

.941350941

.727 83 8516

.092222L75

.03063862r

.0r096 7932

.352207390

. 002 L29799

.0'dT9ÍrI7ðG'

h and j represent the pair of entities.
1. This Ís the combined probability. The pr

eguípped to prínt-out tt¡e simílaríty index
indei-= I - cornbined probability).

o9
(
ranme is also
similarity
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2. The steps in the calculation of the similaritv index

Since attributes always have aÈ least two values
(for example, 'free part flattened or not,') any pair of
enÈities must take one of severar possible combinations

of attribute varue. For exampler ên attribute coded 0r1

night take one of four values 1rl; lr0; 0rI or 0rO.

(1) For each aÈtribute, the frequencies (hence

probabilities) with which the possible combinations

of values of the attrih¡ute are realized by all
entity pairs are observed. Thus, each

combination of values is given a probability of
being observed from a random pair of entities.

aô
-a9a

total number of
entity pairs = m

nl2
Entities

I

¿

3

o
0,.r{
Ð.,{
+Jc
frt

n

2

I

m
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EXÀ}IPLE:

Taking as an example an attrÍbute coded 0r1.

Possible combinations Frequency Probability
of values

lrl *l *, * loo
m

0rl xz

1r0 *3

0r0 *4

à-- nr

In tiris wâyr the likelihood is established of any

random pair of entities possessing any conbination

of the values of an attribute.

(2) For each attribute tïre possible combinations of

values are listed in order of decreasing

probabilities (they are ordered).

(3) The combination of values realized by the pair of

entities in question is then observed. The

probabilíty value calculated previously for this
combination of values, and ttre probabilities

of the more unlikely combinations of value,

are added. This value has been called the

cumulative probability by Goodall (1966).
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EiXAiqPLE: (hypothetical example)

For an attrÍbute coded 0rI

Possible combinations Probabilities
of values

1rI .5

0rI .3

observed + l,o ---.i;--l
combination l.umulative
of values 0r0 .05 probability

¿.r.* i" o'2

In this example, the probability is 0.2 wlrÍch

implies that chance would pennit sucl: a result
one tire in five. Of course, this is
significant. However, if the probability was

very 1or, for example, 0.000027094, the result
would be unlikely to be due to chance. The

pair of entities would Èherefore possess very

significant similarity on the basis of the

attríbute in question.

(4) The calculation presented in the firsÈ three

steps is applied to each attribute for a pair

of entities. The cumulaÈive probabilities of

the individual aÈtributes are sunmed to give a

combined probability.

The significance of a probability increases

as its numerical value decreases, but by



nlLi.
co¡rventionrsimilarity increases as its numerical

value increases. Hence, to convert the

probabíIistic statement to a similarity índex,
Goodal.l (f966) has presented the complernent

of the combined probability:-
Similarity Index = I - combined probability.

3. Attributes a¡¡d codin

The follo¡¡ing is a list of the twenty

attributes used in thÍs analysís, togrether witt¡ their
classification and the code nuribers of the ninety-nine
values taken by ttrem.

Attribute Number

I - 13 - binary attributes, prograrming category A.

Coded 0rI
r. Donina¡¡t foliage consisting of true reaves or not.
2. Foliage diraorphic or not.

3. Dominant foliage (usually true leaves) small or not.
4. r n rr rr n simple or not.
5. n It , n r thickornot.
6' r! Ú r r " aPPressed or

not.

7. Dominant I' n n r decurrentiy
inserted òr'not.

8. Free portion, blade or cladode overlapping the
bases of sr¡bsequent leaves or Dot.



9.

10.

Il.
L2.

xiv,
teaves differenÈiated into facial and marginal

leaves or not.

Àxes tetragonal or not.

"t:" 
portion, blad,e or cladode flattened or not.

' twisted at insertion
or not.

Free portion, blade or cladode constricted at
insertion or not.

L3.

L4-20 attributes taking more than one value,
progranming category B.

L4. Apex incurved or not.
Coded 0-2

Àpex: -
0. not incurved

f. incurved or sometimes incurved

2. slightly incurved or sometimes slightly
ineurved.

15. Phylrotaxis decussate, tricussate, quadricussate

or spiral.
Coded 0-4

Phyllotaxis:-
0. quadricussate and tricussate
1. not quadricussate but tricussate
2. n I' but decussate

3. n Í butspiral
4. quadricussate but not tricussate.



xv.
L6. Relation between the free part and the axis.

Coded 0-Il
Free portion, blade or cladode:-

0. complanaÈe with adnate base

I, spreading and straight
2. rr tr incurved

3. r, r rt distally

4. conplanate or flattened
5. rr ' slightly spreading

6. spreading and straight or spread.ing and

íncurved distatly
7. spreading and incurved or spreadíng and

incurved distally
8. complanate or sometimes flattened
9. r n " slightly spreading

10. sometir:es complanate or slightly spreaclíng

.11. spreading and straight or somet,imes incurved

distally.
L7. Àpex.

Coded t-19.

Apex:-

0. acute

I, acuminate

2. rostrate

3. cuspidate

4. pungent
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5. obtuse

6. narronly obtuse

7. uncinate

8. acute or obtuse

9. acute or narrov¡ly obtuse

10. acute or rosÈrate

11. asute or pungent

L2. asute or cuspidate

13. acute or mucronate

14. acute or apiculate

15. acurninate or rostrate

16. rostrate or cuspidate

17. rostrate or pungent

I8. cuspidate or pungent

19. acute or sometimes acuminately-obtuse.

18. Margins of free portion, blade or cladode.

Coded 0-9.

I'Iargins:-

0. entire

I. entire and Èhickened

2. entire and revolute

3. n n involute

4. n n fimbriate

5. rr rr sinuaÈe

6. r n thickened and revolute

7. n n n I toothed
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8- entire and revorute and sometimes sinuate
9. not entireo

19. Cross-sectional characteristics of free
portion, blade or cladode.

Coded 0-13

Free portion, blade or cladode:-
0- bifaciar and keered on the abaxial surface
1. r' Í convex in cross_sect,ion

2. ¡r ü ridged on the abaxial surface
('â convex in cross-seciion)

3. bifaciar ana riaged, on the aba:<ial surface
( ^planar in cross-section)

4. bifacial and striated on the abaxial
surface

5. bilateral surfaces planar, not ridged
6. rr r n and sùriated
7. rr ì ridged on one or both

surfaces

8. bifaciat and keeled, or ridged on the

abaxial surface (l convex in eross-section)
9. bifacial and keeled or convex in cross_

section

10. bifacial and keeled or rÍdged, (âplanar
in cross-section)

11. bj-lateral surface planar or planar and

ridged
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L2. bifacial surface planar, not ridged
13. bifacial surface planar, not rídged, or

planar and ridged.

20. Leaf-shape.

Coded 0-I4

Leaf-shape: -
0. full leaf rhombic

1. rr n trullate
2. rr r rhornbic or obtrullate
3. n n obtrullate
4. Connate pair of leaves obtriangrular or

obovate

5. Adnate base of two parts, free portion,
blade or cladode deltate or shallæ¡ly
triangular.

6. Adnate base of two parts, free portion,
blade-or cladode triangular

7. Adnate base of two parts, free portion,
blade or cladode linear to narrowly

triangular
8. Adnate base of one part, free portion,

blade or cladode broadly to narrowly

elliptical
9. Adnate base of one part, free portion,

blade or cladode linear to oblong



xiJ(.
10. Adr¡ate base of one part, free portion,

blade or cladode linear to narrowly

triangular
II. Adnate base of one part, free portion, blade

or cladode narro$rly elliptical or ovate

L2. Adnate base of one part, free portion, blade

orcladode ovate

13. FuIl leaf rhord¡ic or trullate
14. Adnate base of one part, free portÍon,

blade or cladode narrwly elliptical or
obovate.



l-{ H lJ
,¡ ñ b'
l

(n F I L^
J ts



+aË-

Figure I

A map shorøing the distribution of the genera
Aetinostnobus, CalLítrie, Dì,seLna and
Papuaeedrue in.Australia and New Guinea.
Dashed lines indicate that the positíon of the
bound.ary is uncertain.
fnformation about the distribution of Papuaeedrue
is limited and reflects the areas covered by
collectors, thus the altitud.inal range of the
genus recorded by hlomersley (unpublished data
1968) has been used in the const¡rrction of the
boundaries. The boundaries are therefore
indicated with dashed lines; full lines have
been useC only where the presence of. Papuaeedrue
has been confirmed by the localities on herbarium
specirnens studied by the author.

Sources of reference used in the compilation of
this map:-
Curtis 1956¡ Garden 1957; Blake 1959;
Forestry and Timber Bureau L962; Florin 1963
and t{omersley unpublished data 1968.
LocalitÍes on herbarium specimens lod.ged in:-
lfestern Àustralian Herbarium, Perth, W.A.,
StaÈe llerbarium of South Australia, Adelaide¡ S.À.¡
Animal Industry Branch, Àlice Springs¡ N.T. ¡
BotanÍc Huseum and Herbarium, Brisbane, Qd and
Conuronwealth Scientifie and Industrial F.esearch
Organization, Divisíon of Plant Industry, Canberra,
A.C.T.
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Figure 2

I *?F.shovrilS the distribution of the generaAgathie' Athnotaæis and, Arauearia in Aüstratia
and New Guinea.
The altitudinar ranges of Agathís and Arauearíasects Eutaeta and rnternediâ recorded by [.iomersrey(unpublished data f96B) have been used in tfre -¿

construction of their distributional boundariesfor New Guinea. Dashed lines indicate that theposition of the boundary is uncertain. Fulllines have been_ used only where the presence ofthese taxa has been confirmed by the'localities
on herbarium specimens studied Ëy the author.The restriction of. Arauearia seci . fntermed.iato East New Guinea is after Womersley (unpubrished
data 1968).

sources of reference used in the compilatÍon ofthis maps-
Bailey L902; Francis l95t; Curtis 1956;Forestry and Timber Bureau L962 and Womersleyunpublished data 1969.
Localities on herbarium specimens lodged in:-
state Herbarium of south Australia, Ad.elaider s.A.,Botanic Èluseutn and Herbarium, Brisbane od an¡tconmonwealth scientific a¡¡d Índustrial i.esearchOrganization, Division of pla¡rt Industry,
Canberra, A.C.T.
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Fiqure 3

}{aps shovrinq the distribution of the genera
Daenydium, I[ierocachrys, Mierostroboe and
Phy'Lloeladus in Australia and Ìtrew Guinea.
The a1títudinal ranges of Dactydium and"
PhyTlocLadus recorded by $rornersley (unpublished
clala f96B) have been used in the consÈruction
of their distrilrutional boundaríes for Ner'r

Guinea. Ðashed lines indicate that the
position of the boundary is uncertain. Full
lines have been used only where the presence
of the genus has been confirmed by the
localities on herbarium specimens studied by
the author.
? indicates that no specimens known to the

author have been collected fro¡n the area.

Sources of reference used in the compilation
of these maps:-
Curtis 1956; Forestry and Tirnber Bureau L962
and Womersley unpublished data 1968.

Localíties on herbarium specimens lodged in:-
State Herbarium of South Australia, Adelaider S.A.
and Conunonwealth Scientífic and Industrial
Research Organization, Division of Plant
Industry, Canberra, A.C.T.
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Ficure 4

A map shø'rinç¡ the distribution of Podoea?pus
sect. Staehyed"pus and P. sect. Podoea"pus
subsects B and D in Australiaand New Guinea
and the Australian distribution of Podoearpus
sect. Sundaea?pus.

? indicates that no snecimens known to the author
have been collected from the area.

Sources of reference used. Ín the compilation of
this map:-
Curtís 1956; hfillis I962i Îtomersley unpublished
data 1968.
Localities on herbarium specimens lodged in:-
Western Àustralian Herbarium-, Perth, T*1.4. 7

State Herbarium of South Australia, Adelaide, S.A.,
Bota¡ric l¿luseum and Herbarium, Brisbane, 8d and
Commonwealth ScientifÍc and fndustrial Research
OrganizationrDivision of Plant fndustry, Canberra,
A. C. T.
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F 5

I{aps shot^ring the distribution of Podoea?pus sect.
Nageia, P, sect. Polypodiopsís, P. sect.- Sundaea?pul
and P. sect. Dacrged?pus in llew Guinea.
The altitudinal ranges of these sections recorded
by Ìrtornersley (unpublished data 1968) have been
used in the construction of their distributional
boundaries. Dasherl lines indicate that the
posítion of the boundary is uncertaÍn. FuIl
lines have been used only where the presence of
the genus has been confirmed by the localities
on herbarium specimens studied by the author.
? indicates tt¡at no specimens known to the

author have been collected frør the area.

Sources of reference used in the compilation of
these tnaps!-
t'tasscher 1941 and Flomersley unptrblished data 1968.
Localities on herbariurn s¡recimens lodged in:-
SÈate Herbarium of South Àustralia, Ade1aÍde¡ S.À,
and Corwnonwealth Scientifie Industrial Research
Organization, Division of Plant Industry, Canberra,
A. c.T.
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Figure 6À

Vegetative shoots bearing whorls of two, three and
four leaves. Cross-sectÍons of two successíve
whorls of leaves are superimposed to illustrate
the number of orthostichies, namely, four¡ six
and eight, and their position.

ot¡ orthostidry; cr I, cross-section of leaf.

Fiqure 6B

A diagrammatic representation of the types of
whorls found in the conifer shoots studied.
f{t¡orls of leaves arising at three successive nodes
are represented. The angular dísplacement
between successive whorls is índicated.

The term "quadricussate' has been adopted for
leaves arranged in whorls of four (Type D).

, whorl I
, whorl 2

-.-.-r whorl 3

a ¡ axts

fllustrations of the examples given for each type
may be found as follqrs:-

Type A - ÐiseLma atcheni¡ Plate 15HrI.
Type B - Podoea?pus uitieneie, Plate 28ErF.
Type C - CaLLí;tnís caneseens ? Plate 9F-H.
Type D - Callì,tris macleagana, Plate 11ArB.
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Figrure 7

A vegetative shoot with trvo sets of contacÈ
parastichies or contact sPíra1s ind.icated.
Note that the margins of the sides of these
leaves are in contact. At least two ad.d'itional
sets of spirals exist, but only a s¡nal1 part of
ttre margiñs of leaves of these spirals are in
contact, for exarnple, the apices and bases of
Ieaves. Such spirals have noË been used to
define the spiral systenr, that isr the
phyllotactic pattern, of shooËs.

The circumference of a shoot rePresented in one
plane. The spiral system is expressed Ín
Lerms of (n + m) where n is the nrxnber of left-

tl-t2. the number of spirals proceeding
around the axis in a left-hand direction can
be calculated thus:-
¡¡ = I + the numbgr of spirprls between the two

sections 1-11 and 12-13 of the paùh of
spiral one.

In this figure n = 3.
Similarly, if the path of spiral two (a right-
hand spiral) is considered,, m = 3.
The spiral system of thÍs fígure is (3 + 3);
tlre nwnber of bottr left-hand and. right-hand
contact spÍrals is 3.

Scaled drawíngs of spiral systens (2 + 1) and
(5 + 3) taken from plasticine impre-sions of
tFe cÏrcumference of shoots of, Athrotaæie
cup"essoides and, Daergdíun novo-guineense,
respectively.
Scale:- Leaf-length = 1.2 cm.
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Figure I

À. A sketch of a shoot to illustrate the effect
of variation in internodal'length on spÍral
phyllota:cis. Peeudowhorls of seven closely
inserted leaves are separated by three much
Ionger internodes. This pattern of insertion
is cormon for many species of Podoea?pus,
for example, P.thevetì,ifolius (Plate 28C).

pr pseudowhorl; li, Iong internode.

B. A planar presentation of a whorl of cleared
leaves of CaT.Litnís eanescens (mature foliage
form) shoning the vascular pattern. Only the
distal half of the adnate bases of leaves are
shown.
Leaf-traces arise approximately nid-way between
the rinsertion position{ and the basal angle.
This pattern of vascularization is found in the
leaves of other genera, for exampler in those
af Athrotaæie artd, Dieelma,

EP, free portion; AB, adnate base¡
lf, leafi cvg, sentral vascular strand;
1È, leaf-trace¡ ip, insertion position.

C. A sketch to illustrate horr the relationship
between the insertion position of the leaf and
the plane of distictrous flattening affects the
ar¡ount of twisting of leaf-blades at their
insertion.
Lear¡es three and four are inserted aÈ right-
angles to the plane of distichous flattening
(parall,el to the paper); they are more
twisted at their insertion than leaves one and
two which are inserted in the plane of öistíchous
flattening.

D, The ada¡cial surface of leaves with spreading and
incurved blades is freguently adnate Èo ttre axis
near its insertion.

d¡ axis; ad s, adaxial surface;
ab s, abaxial surfacet ip, insertion position.
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Figure 9

Diagrams of the five leaf-forms recognized for the leaves of
the Australian and New Guinean conifer species. In forms A,
C and D, tno adnate base-shapes are conmon. A(1), C(1) and
D(1) are characteristic of foliage forms of species of the
genera Aetínoetrobue and, Callítnie¡ A(21, e(2) and D(2) and(3) are variants of form B and are the resuLt of unequal
development of the two parts of the leaf, namely, Èhe adnate
base and the free portíon or blade. They occur in species
of several genera, for example, Ataueani¿ and Daenydium.
Form D(2) may become bilaterally flattened. This results
in D(4) which characterizes the leaves of the juvenile
foliage form of Anaueatia eunninghani'í, (Plate 6A). In
form E Èhe free parÈ becomes dominant and forms a blade.
r,eaves of this form may be either bífacially (E(11 and (2))
or bilaterally (E(3) ) flattened. Towards their insertion
bifacially flattened blades may become constricted into a
"false" petíole (E(2) ) .
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LEAF - FORMS
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Fisure tOA

DLagrams of leaves to illustrate terns and_phrases used Èo describe the
ràfátionship bet¡reen the free portion or blãde of the leaf and the axis.
The varl-atíon in expression of this re
namely, A, B and C, Changes in the
foliage forms or between the several
changes may be confined wlthin one of
the boundaries between the groups.
indicated and examples to illustrate ther¡ are.as follows:-
l.
2.

3.

4.

5.

llraueatia eunni hamii - witl¡inng
isPlate 6A18, F .20.

the juvenile foliage formt

neen€e - between the foliagé forms
3, PlaÈes l3ErF; 14BrC, Flg.22.

tFe mature and transLÈiona1 foliage
Døerydium elatum and D. nooo-gui.

treated in Descr ions I and
CaLlitníe mao eaaana -

forms, PlaÈe 2BG' Fig.18.
Callítnis macle.a7ana - between the traneitional and Juvenile

foliage forms, Plate 2gG, Fig.18.
Arauecrla eunninghanÌ.i - between the juvenile and mature foliage

forms, Plate 68rDrEr Fig.20.
Fiqure lOB

Cross-sections of leaves shouring the relationship between the leaf-surfaces
and the axis for non-flattened and flattened leaves. Exannples:-
Non-flattened:

Bifaqial - Cal|ittie maoleagana - leaf-blades of the juveníle follage
form, Plate IlArB.

Flattened:
Bifacial

mature
Iy flatteneð' - Podooa?Pus
foliage form, Plate 2ID.

aLpùnus leaf-blades of the

a leaf-blades of the
Plate 25ÀrB.

ghanii leaf-blades of
Tetragonal - Podocarpus s

foliage form treated in
Bilaterally flattened' - A

the juvenile foliage fo



THE RELATIONSHIP
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Figure 1l

Cross-sect,ions of non-flattened leaves observed in the foliage fonns
of the Àustralian and l¡ew Guinean conifer species.

The cross-sections of the adaxial and abaxial surfaces are given
separately in the vertical and horizontal columns¡ the ol¡served
combinations of these surfaces are given ín the body of the table.
Each surfaee is described in terms of the keel or median ridge and
the lateral faces, except where their combined expression results
in a simple shape. $lumbers have h,een assigned to the different
types of keels and lateral faces and the observed eombinatÍons
of them have been recorded. For example, in the horizontal
column an abaxial surface with a cross-section of the type Ir4 has
an acute keel (1) and lateral faces sloping at a constant gradíent
(4).
Simple shapes have been assigned a numl¡er also. For exampler an
abaxial surface of tyF,e 9 is convex.
The cross-sections of the free part of the leaf are clescribed in
terms of the adaxial and abaxial surfaces, for example, a leaf
with a cross-sêction of the type ÍLt[.Lzl - lr4 (a.baxial surface-
horizontal column) and 12 (adaxial surface-vertical column) - has
an acute keel, lateral faces sloping at a constant gradient and
a concave adaxial surface.
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Figure 12

Cross-sections of flattened leaves observed in the foliage
forms of the Àuetralian and New Guinean conifer sfrecies.

IJeaf-surfaces are described in terms of a single '¡ein (or
.ilt "ãi"u) and lateral faces. For an explanatíon of the
arrängement and use of the table see Fiaure lI'

Placement of the a:<is at the siêe of the cross-section
either instead of above ít as in 316.316, or as an
additional axis as ín 1'5.LrS, índicates that t'he cross-
section is for bilateraily ''lattened leaves or for both
bilaterally and bifacially flattened leaves.
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Fiqure 134

Diagrans of ttre leaf-shapes studied with the
Iocation of lengttr and breadth rneasurements
indicated.

AB, adnate baset FP, free Portion;
B, blade; AL, aPical lobe; Ob Pt' oblong
part; Obt PÈ, obtriangular Part;
¿, cladode; 1, Iength; b, breadth.

The following examples are of foliage forms
characterizeá by leaves of the specÍfied shape:-

â, CaLlitrís baiLegí - mature foliage form'
Plate 9C.

b. Callitris baileyi juvenile foliage for:nt
P1ate 94.

crd. DíseLma atehení, - mature foliage formt
Plate 15H.

êr Papuaeedrue - marginal leaves, transitional
foliage form, Plate 188.

f . Anauearía eunnínghanii - rnature foliage forn,
Plate 6D.

g. Atauearía cunninghanii - juvenile foliage form,
Plate 64.

h. Podoearpus alpinus - mature foliage form-t
Plate 21D.

i. PhyLlocladus aepleniifolius - mature foliage
form, Plate 204.

Fi T38

Sketches to show the rnethod of measuring the
apÍca1 and spreading angles using a Leitz SM-PoI
microscope. The field of view of the microscope
is illustrated. The angle prescribed by
rotating the cross-haírs from positÍon I to
position 2 is the apical angle in a and the
spreading angle in b. It can be read from
the graduated st,age.

ad s, adaxial surface; ab s, abaxial surface¡
äpr apext lf, leaft chr cross-hairs.
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Fiqure I4

C
c
n
,,

c
t,

e
C
t,
,,
t,

c
c
Ð

32
33

I
2
3
4
5
6
7
I
9

IO
II
L2
t3
L4

A clendrogram exrrressing the relationships between the
seventy-ieven tðtiaqe forms (seventy-nine entities)
of the extant Australian and ltew Guinean conifer
species. The method of presentation is afÈer Sneath
( 19621 .

foliage forrns they rePresent
aqe of the foliage form. is
r the binomial.

The entitv numbers and
are given belolY. The
placed in brackets afte

. Actinostvobus acumínatua (juvenile)

. ,, ,r (mature)

. A. erênaríus (transitional)

. " ' (mature)

. A,pynamidalíe (mature)

. Agathis (i,mmature and nrature)

. A?a,ueanía bidu¿LLi¿ (juvenlle)

. " " (mature)

. A. eunninghamíi ( juvenile)

. ,, ,t (maÈure)

. A.hunsteinÌ.í (immature)

. t' ' (mature)

. Athrotaæis eup?essoídes (mature)

. A. seLaginoides (inr¡ature)

. ,t t, (mature)

. CalLí.tris baíLeyi (juvenile)

. " tt (mature)

. C.eq,neseens (mature)

. C.eoLumellanis (mature)

. C. drumnondì.i (mature)

. C, endLieheni ( juvenile)

. " n (ÈransitionaÌ)

23.
24
25
26
27
28
29
30
31

34
35
36

. endlieher

.maeleqAa.n,r,
t,

.nntêLLeni
,,

, oblonga (

, preis sii

i (rnature)
a (juvenile)

(transitional)
(mature)

.( juvenile)
(mature)
mature)
ssn. mur?aVeneis (mature)

" pneíssíi (juvenile)
't 't (mature)
" De??ueosa (rnature)

. rhonboídea (mature)

.roeí (mature)
aany dium e Latum- D t tlovo- guine en s e

r r r,(juvenile)
(Deecription 1)

P.ns12¿- guin eanse
2l

(Descri tion 3

lt
t,
t,

15
T6
L7
18
19
20
2I
22

37.

38.

39.

ll
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ll
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40.
41.
t,2.
43.
44.
¿.q,

46.
47.
AO

t¡9 .
50.
51.
52.
53.
54.
55.
56.
57.
58.
59,
60.
61.
62.
63.
64.
65.
66.
67,

D, faTei
D, fz,ank
Dis eLma
Míenoea
Mierost
14,nipho
Papuaee

Phy LLo cLadus

f orme (mature)
L,L'¡tò¿ (mature)
areherí (mature)

ehnys tetnagona (mature)
robos fitzgenaLdí (mature)
phíLus (mature)
drus (iuvenile)

(transitional-facial leaves)

P. sect . Daeny eq.rpus (Description ,5)

P.dispenmus (mature)
P. drouyni.anus (¡nature)
P. eLatus (nr.ature)
P. idenbungensís (matrrre)
P.Ladei (mature)
P.nepiifoLius (nature)
P.piLgení (rnature)
P. rumphii, (naÈure)
P.spínuLosus (mature)
P, th e u etii f o Liu s (mature )
P. tsitiensís (mature)

FÍgure L4, Cont.

68.
69.
70.
7r.
72.
73.
74".
75.rr -marginal leaves') 76 .

dinrorphic nature-f acial " \ 77 .
marginal " ) 78.

homomorphic mature) 79.
aspLeníi foLius ( juvenile)n (mat,ure)
haPoPh',a LLus 

ii}ir:åiil"", ,

Podoeaz,pus o.Lpinus (mature)
. qma?us (mature)
. archboLdii (rnature)
.bLumeí (inrnature)

" (mature)
,brassii (m.ature)
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A graphical presentation of the relationslips betvreen the members
of-gróup I- - The method of presentation is after Agnew (1961).

A. Probability values of one in a thousand and less have
been used in the conpilation of this figure.

B. Probability values of one ín ten thousand and one ín a
hundred thousand are indicated in this figure.

FÍgure l5A and B

The enÈity numbers and the foliaqe forms they represent are g
below. the age of the foliage form is placed in brackets af
binomial.

39. Daenydíun eLatum and D.nooo-guineense'2. A
4. A
5. A

13. A
L7. C
18. C
19. c
20. c
22. c
23. C
26. C
28. C
29. C
30. c
32. C
33. C
34. C

35. C

yramidali
notaæis e

P
h

etinostnobue aeuminatue (¡nature)
. arenarizs (mature)

lVen
ter the

(Description 3, Chapter V, p.103)
4l; D. frànkLini.i (mature
42. DiseLma ancheni (mature)
43. Mienoeaehnye tetragona (mature)
45. I,tienostnobos niphophilus (mature)
47. Papuaeednus (transitional - facial }eaves
48. t' ( rr - marginal leaves

Chapter V, p.120 )
49. Papuaeedrus (maùure facial leaves
50. t' ( rr - marginal leaves

Chapter V, P.123)
5tr. Papuaeedrue (mature - homomorphic foliaget

Chapter V, p.124)
65. Podoeanpue secÈ. Daetgeq?pus (gescriPtion 3t

Chapter V, p.148)

s (F.ature)
up"eesoides (mature)
ileyi (mature)

)a

t
atlitnis ba
. canes eens (mature)
. eolumelLarí,s (mature)
.drummondíi (mature)
. endli eherí ( transitional)
. endlieheri (mature)
.maeLeagana (mature)
.mueLlerí (rnature)
. oblonga (mature)
.pneiasii ssp. mu?laAensis (mature)
.preíssíí sspr preíseii (mature)
.preí.seii ssp. úe??ueosa (mature)
. rhonboídea (mature)
.roei (mature)









,bLumeí (mature)
.brassii (nature)
. díspermas (nature)
.dnouynianus (mature)
.elq,tus (mature)
. idenbungensí s (mature)
.ladeí (¡nature)
. ne?í í. folí,us (mature)

P
P
P
P
P
P
P
P
P
P
P
P
P

61
62
69
70
7L
72
73
74
75
76
77
78
79

6
7
I

1t
40
52
53
54
55
56
57
58
59
60

F 16A and B

A graphical presentat,ion of tt¡e relationshþs between the menibers
of group rr, The method of presentation is after .è.gnew (1961).

A. Probability values of one ín a thousand and less have
been used in the compilation of this figure.

B. Probability valuesof one in ten thousand and one in a
hundred thousand are inCicated in this fígure.

The enÈity numbers and the fol-iage forms they represent are given
below. The age of the folÍage form is placed in brackets after
the binoniial.

. Agathis (inmature and mature)

. Atauearia biduí,ll¿t (juvenile)

. tt t' (mature)

. A.hunlteinii (juvenile)

. Daenydium faleíforne (mature)

. PhALLocLadus a,spLeniifoLiue (juvenile)

. t' " (mature)

. P.hypophyLLus (juvenile)

. tt (transitional)

. t' (mature)

. Podoea?pus alpínus (rnature)

. P.ama?us (mature)

. P. a.rchboLdíi (mature)

. P.bLumei (immature)

a

a

a

a

a

a

a

a

a

.pí,Lgeri (mature)
,rumphii (mature)
.epinulosua (nature)
. thetetií.f oLius (mature)
.oítieneíe (mature)

I









Figure L7

A graphical presentation of the relatfonships between the menbers
of-grõups III to VI. the method of presentation is after
Àgnew (1961).

Probability values of one in a hundred thousandr one
in ten thousand and one in a hundred are indicated.

The entity numbers and the foliage forms they represent
êre given-below. The age of the foliage forrn is placed in
brackeùs after the binomial.

31. C.pneiesií ssp. preissií (juvenile)
37 . Daenydíum el,atum and D.noúo-gu LneenEe

(Des tlon I, Chapter V

I.
3.

10.
15.
2L.
24.
25.
27.

Aetinostyobue aeumínatus (juvenile)
A. anenarìus ( transitional)
Araueanía cunnínghamii (mature)
Athrotaæis eelaginoidee (mature)
CaLLitnis endlieheri ( juvenile)
C, maeleayana (juvenile)
't tt (transitional)
C. muelterì. ( juvenile)

38. Dac ta ume um
(Description 2 |

44. aieno-d oWf[.Ege

.Io0)
D.noDo- neense

p.102)

rP
gui

Chapter V,
ra1.di (mature)

68. Podoeanpus sect. DaenyeanPus
(Description 6 , ChapteE Vr p. 153 )



GROUPS UT -U

u tr
7 a4 68 v

25

u
t021

\ /
1 s

31 3 l5
24 37

.- Prohbil,ity <
' r 00001

r 0001



Fiqure 18

A foliage f9* sequence for the genera Actinoetrobus
and daLlitnis,
Thq change of- foliage form is not ahvays unidírectional
and towards the mat,ure form; it diffeis for differentspecies. Three patterns of change have been obs¡erved.rn pattern I the double line indiðates no graclation.rn pattern 3 the broken línes indicate a réversalof.the specified part of the sequence along theaxís.



I
I

LOLIAGE FoRM SEOUENCE Actinost robus

Tronsitimo[
l.loture

JuveniIe

Leoves quodricussote trì c u ssote

Bl,ode sPreoding decreosing sPreoding ongte

" btode-Length

Free portiør oPPressed

Adnotc bo*' free Portion

c 3'1Adnote bosc' blode

4 'l'3

Sequence Potte fns:-
1

2.

3.



Figqre 19

A foliage form sequence for CalLítnie endlicheri.
A. The sequence between the juvenile and

transitional foliage forms. This part
of the sequence Ís characterized by
incurving of the free part of the leaf.

B. The seguence between the transítional and
mature folíage forms. the incurved free
portions of leaves of Ard gradually become
flat,tened, that is, incurving of the free
part decreases.

- 
, gradation between the forrns.



FOLIAGE FORM SEOUENC E - CoLlitris en d L icheri

c
d

b
o

t ric u ssot e

decreose ln
Phyltotoxis quodricussote Free portion slig ht ty

spreodingBl.ode sPreoding
spreoding ongLe

decreose in bLode I'ength
Free portion incurved, qt

ht or incurved .-.* increose in blode - curvoture Leost distollYB[ode stroig

f
d ecr

g

e

, comptonot ê ------->
eose in free - ,,.

Free oortìon
attened onto the

Free Portion sl'ì9htl'Y incurved
portion curvoture leoves



Fígure 20

A foliage form sequence for Anaucania cunninghanii

t gradat,ion between the fon¡"s.
!
il,'

n



cunninqhomii
FOLIAGE EOUENCE AroucorioFORM 5

5

bs

------+
+

obs

'*Juveni[e
b c

o

bil,oterotl'Y flottened decreose ln
!rl

increose
d ec reose

biLoterot ftottening
srze

blode stroight
bLode curvoture -

orti f iciol'l.Y f lottened
ortif ic io I f tottening

+ ods

ft od s - odoxiol surfoce

ffil ob s - oboxiol n

u- uPPer surfoce +
t - lowe|I
+ - oxlS

@ +-v-
ods

obs

obs
+

+ - Moture +
o 5 ê- ,Í

d e

tetrogonot in cross section
decreose in size

bifocioL

btod: incurve!

not ortificiotl'Y ftottened



Figure 2L

A foliage form sequence for Papuacednue from the juvenile
form (a) to the homomorphic mature form- (gt). the
homomorphic form is placed ín square brackèts because it
has been observed only on young axes; form g, the
dimorphic mature form, is the usual mature form.

t2
t a represent the amount of flattening of

the axis. The length of the lines
indicates the relatíve thickness of
two successÍve whorls of leaves when
the axis is viewed from above.
I and 2 represent, the leaves of the
two guccessive whorls. fn form a, a
whorl of four leaves is represented.

gradation between the forms.,

,II
2I



[,I]l bloom.
ups-upper surfoce.
un s- und er '¡, .

f t - focioL leof.
m[ - morginoL '.

ll - no grodotron of foLioge

form ocross this Ilne.

c pf-connote poir fused
cpnf- ,, ,i not tt 

'

FOLIAGE FORM SEOUENCE - PoP uocedrus.
UN S

U S

1

1+1
1

UPS ft cpnf

FP mL
UNS

ups
mL

cpf AB pf cpf
o

c pf

b
2

1 _____¡_-1
aL

d

Quodricussote
c

-- Decussote Morginol leoves bi[oteroLly flottened decreose in biLoterol f[ottening --
surfoces differentiot€d 

-

" suTfoce dìfferentiotion
decreose ìn size

free portion spreoding ------ decreose ln sprecding ---------------

opices pointed opices rounded

7

1-+-1
2

+ +

f g
e

MorgrnoI Leoves brfociol
drfferentlotedsurfoces not 9r

1-H



Figure 22

A foliage form sequence fot Ðaorydíun e\atum
and D. nooo-guíneenoe,



FOLIAGE FORM Docrydium etotum & P ry-gu'ncens€
SEOUENCE

Mqphotogrcot chot¡:s.
1 Dccrcor in btodo ter¡th
2lncrcos¿ | ' cr¡wturc
3Decrcose. ' '

+

v-
1,2.b

+{.2- tg. lg

DESC.1
+

+\

1.3.1
+-(t-

1.1 5 -I

DESC 3
+

<>-

JUV E N ILE FORM 4 Decrcosc in sPrcoding
Slncraosc in odnotr bose to btodc

rotio
obscrvcd grodotim

D€SC. 2

ted r



FLgure 23

À foliage form seguence for the forms of, Podoearpuo
sect. Daeryearpu.e treated in Desgliplig3 to !,Chapter V, pp.146-l,52.

----> , gradation between the forns. I

I



FOLIAGE FORM SEOUENCE - Podocorpus
( O.r."ipti*,s 2- 5)

- 
no grodotion of fotiogc

form ocross thís line

--- ortificiol'l'Y ftottened
beLo'v this [ine +

+

+

or

o

%ç
+ d

DESC.3

DESC.5

morn oxes

& leodr shoots

b

e

oterql
oxes

DESC. 2 qlv

Í DESC I



Figure 24

A follage form aequence for the forms of, Podoca?pus
sect. Daeryeaîpuo t,reated in Descriptions I and 6,
Chapter vr-pp.i44-145 and Is3ævelyî'

.-) , gradatlon between the forms.



F0LIAGE FORM SE0UENCE Podocorpus sect. Docrvcorpus
(Deecriptions I g S)

- no grodotim of fotiogtc

form ocross this [inc

+

@

+
c

b

+

6
tt
atx
C'

c'¡-i,
o

f

o

DESC. l
d

+

DESC. 6
tcodcr shæts

+-19-

er Q1



F'igure 25

À foliage form sequence for the genus Athrotanis.
Note that gradation only occurs between the immature
and mature foliage forms of A.eelagùnoidee.



FOLIAGE FORM SEQUE NCE Athrotoxis
ob - odnote bose
fp-free portion
b - bl,ode

nt - norrowty triongulor
rh - rhombic
- - species boundory
.* grodotion

b

nt

ob-obt fp
fp

b rh
obb

immoture
ob

o b
c dA setoqinoides A. [oxifotio A. cupressoides

moture

Leof-blode spreoding & incurved.
Adnote bose' blode 1, 3'5.

Av leof-length = 8.5mm ; breodth = 3.45mm

moture

Free portion oppressed.

Adnote bose, free portion=1'1

Av leof-Length 23mm breodth 1'6 mm



A.

Fiqure 26

Plans of part of ttre abaxía1 surface of a
non-keeled (a) and a keeled (b) leaf of the
mature foliage form of two species of
CaTlitnis to show the distribution of their
stomates. On tire surface of the non-
keeled leaf (a) the stomates occur near
the margins and, for the length of the
adnate base, are sunken Ín a grooveo
This groove is formecl by incurving of
the contiguous nargins of pairs of
neighbouring leaves, The stomates of the
keeled. leaf (b) are borne on eíther side
of the keel. l"Ihen the lateral faces of
the leaf are concave, the stomaÈes are
sIÍghtly protected, but when the lateral
faces are slopingr äs is the case in the
leaves of many specíes, tbe stornates are
exposed.

Leaves of the foliage forms of Podoeat?usB.
sect. Daenyearpus treated in DescriÞtions
I and 2 (Ciraptär v, pp.144-147l- 'e
Eiffere-nce in the distribut,ion of sto¡nates

C.

of these tv¡o leaves.

Sketches of a surface of a marginal leaf
(a) and young Leaves (b) of the
transitional foliage form ot Papuaeedrus.
â. Note that the contribution of the

original adaxial surface to the
surface of ttre marginal leaf is smaller
than that of the abaxial surface.

b. Note the concave adaxial surface of tt¡e
young leaves.
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Figure 27

Maps shoring the locations of the fossil f loras.
uoLe, the lócation of ttre Lake Howitt Flora is
not known.
The rnap shoring tt¡e distribution of erosion
surfacãs ís t,aken from Jessup (1961, Fig.I).
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A,8.

c,D.

28

. A. Pla596B. -A sketch of part of
this specimen. Note the laroer obtrullate
leaves of the rirain axis (oi:t) ; they often
have grooved, abaxial surfaces (g). Also
note that the free portíons of leaves with
Iateral axes ín their axils are often
slightly spreading ancl incurved (ss). A
number of snall leaves seem to occur on the
main axis of this specim.en (sl) .
B. P73966A. This specimen is poorly
preserl'ed, but it probably beloncrs to this
forrn. Note the obtrullate shane of leaves
preserved in face view (obt) and the
slightly spreading free portions of leaves
preserved in lateral vievr (ss). rn
ad,dition note the remnant lateral axes (r1a) .
FORIÍ II. (f1, facíal leaf i n"1, marginal
leaf). C. P73637. A terminal axis bearing
dimorphic leaves. The facial leaves overlap
the bases of subseguent r.rarqínal leaves (om)
and sometimes the base of the subseguent
facial leaf (of). The marginal leaves are
partialllz bilaterally flattened (pbf) ;
their adaxial surfaces are convex (cv ad s).
D. P13602. À. branched axis. l"lote that the
leaves of this a-xis are thinner than those of
specímen P73639. Also note that the lateral
axis arises in the axil of a marginal leaf
and commences r'.rÍth a pair of facial leaves.
FORM IV. P1A606. An axis to illustrate the
character istícs of this forn. The leaves of
this form have ar¡ oÞ¡triangular or obdeltate
adnate base (obt) and a narrowly triangular
blade (nt¡. In thís specimen the leaf-
blades are incurveC dista[y (in d). Note
that the adaxial surface of the blade is adnate
to the axis for a short distance (ad).

E.
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À.

B.

c-F.

Fiqure 29

FORU IIr. P136378 (fl , facial leafi mlr
margrnal leaf). Part of the snecimen to
illustrate the dimorphic nature of leaves
of this forr'. NoÈe that the lateral axes
arise in the axils of marginal leaves and
connence rvith a pair of facial leaves.
AIso note thaÈ the facial leaves cornpletely
overlap the Frases of the suhsecruent pair of
marginal leaves. The abaxial surface of the
facial leaves is often groor¡ed (q) and
the blades of the marqinai leaves are
partially bilateralllz f lattenecl (plrf ) .
FOR¡ll V. P7 36 4 3. ltrote the spirally
Ïnffiea narroruly rhombic to rho¡nbið leaves
which characterize this form. The free
portion overlaps the bases of subseguent
leaves (o) and is con:planate.
FORM VI. The leaves of this form are
spiraltv inserted and are narrowly rhor.bic
to rhombic; their free portions overlap
the bases of subseguent leaves and are
complanate or flattened onto the bases of
subseguent leaves. Illustrations of four
specimens of this form to shor¿ the small
clifferences between them.
P73647A. i'trote the steeply sloping lateral
faces (ss¡ of the adnate base which taper
to a pungent basal angle (pba).
P13596A. The leaves of this specimen are
rhonbic and have acute basal angles (ba) and
acute, slightly incurved apices (a in a);
their free portions overlap to bases of
subsequent l-eaves. Note the variation in
leaf-shape and size expressed r*ithin this
specimen.
P73642A. llote Èhat the leaves of this
specim.en only overlap sliqhtly.
P73966A. The leaves of this srrecimen are
narro$tly rhombic and have acute or pungent
basal angles (ba) and apices (a).

e.

D.

tl

F.
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À ,8.

C rD.

E,F.

GrH.

Figure 30

. This form is characterized by
inserted, obtrullate, scale-like

leaves. A. P73608. Note the steeplv
sloping (ss), sometimes concave (cc)
lateraÌ faces and the eonvex adaxial
surface (cv ad s). B. P13672. This
specimen has been compressed during
fossilization. blote that the leaves
appear partially bilaterally flattened
(pbf). Also note the acute keel (ak) and
Iateral faces with triangular concavities
(tc).
FORM VITI. The size and shape of leaves is

le in this form. These twovery varial¡
specimens Íllustrate so¡ne of this variatj-on.
C. P73632. The leaves of thís speeimen
are smaller than those of most speci.rnens of
thÍs forrn. They are narrowly rhombic and
have complanate free portions.
D. P13962. Note the slightly spreadinq
leaf-b1ades. In lateral vierv the adnate
base appears approxÍmaÈely linear (I) and
the free portion narrowly oblong (no).
Note that some leaves are keeÌ<idon their
abaxial surfaces.

. Thís form is characterized by
ly bilaterally flattened, spreadinq

blad,es. The leaves consist of a linear-
obtriangular or línear adnate base a¡rd a
narrorly obloncr blade. E. P73622A. Note
that the blades have been bilaterally
flattened and thaÈ their surfaces are
slightly convex (cv). F. P736038. The
leaves of this specirnen have shorter adnate
bases (ab) and ¡nore spreading blades (b)
than do those of specirnen P.?3622A. lïote
the tetragonal cross-section of the leaf-
blades (txs).
FORHI X. G. P73625. This specimen has not
been strongly comÞressed. Note the bifacial
adnate bases (b) and narrowly oblong,
bilaterally flattened hlades (bf). The
surfaces of the blacles are slightly convex.
ll. P7361.7. The leaf-blades of this specimen
are more strongly bilaterally flattened than
those of P13625. Note that they are
slightly constricted at their insertion (sc)
arid are ridged medially (rm). The adnate
bases are long and bifacial.



93

cvods

A o,__i ..

pbf

IC

B
c

G

D0- .2 .. o, .2 ..
0-2 --

tl

V
F o----l t'0 lmm

0 2.. H
E U la-



Pf.gure 3I

A foliage form sequence which seems to exist bettreen
fossil forms VII to X.

The specimens used to illustrate this sequence ares-

a.
b.
C.
d.

ê.
f.

Specimen Pl36418 (Plate 39D)
Specimen Pl3632 (Plate 39I)
Specimen Pl3670 (Plate 39J)
Specimen P136148 (plate 40E). Specimen P13636

(Ptate 42ArBl is similar to this specimeni
it belongs to Form fX and represents one
extreme of the varíation expressed by
specimens of Fotm IX.

Specimen Pl3679 (Plate 40H)
Specimen Pl3625 (Plate 438). Specimen Pl3616

(Plate 4IF) ís simílar to this speciment it
represents the oÈher extreme of the variation
exBressed by sS,ecimens of Form IX.

Specimen Pl3967 (Plate 43CrD)
Specimen Pl3609 (Pl.ate 394)

g
h
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A-H.

PLATE I

Aetinoetrobus aeuminatus. ArB. Shoots
itlustrating the juvenile foliage form. The
phyllotaxis is predominately tricussate in this
form (Artp), krut shoots may have quadricussately
inserted leaves (B,qp). Leaf -!¡lades have a
rounded keel (Brrk), ahnost planar lateral faces
(Brplf ) and thickened margins (B'tm.) . i4argins
rnay he revolute (Brrm) and, have a fe'.^.¡ fine teeth
(Brt). llote the slightly incurved blades of
Ieaves borne tor,sards the distal end of A (in) .

e. A -shoot bearing hoth the transítional
(tr) and mature (m) foliage forms. The phyllo-
taxis is tricussate. lrtote the slightly incurved
free portíons of leaves of the transitional
foliage form (in); those of leaves of the mature
foliage form are complanate (c). D-F. Shoots
illustrating the mature foliage form. Leaf-size
and the amount of spreading are variable (D).
Leaves have rounded keels (Errk). Lateral faces
are sloping (Erslf) or sloping but with the
gradient reduced towards the margins (e,rgl t
those of the adnate t¡ase rnay tre concave (ErFrclf ).
Free portions are usually slightly spreading (Ers)'
þut on younger leaves may be flattened onto the
bases of subsequent leaves (D,f); theír margins
sometimes become bor¡¡eci (Frbm). G. A shoot
illustrating the almost rhombic shape of some
young leaves of the mature foliage form prior to
internodal elongation (r I) . IJ. A branched
shoot bearing nnature foliage form leaves. ¡lote
the unusually long adnate bases of leaves borne
on the main axis of thís branch complex (lab).

Scale = 2mm
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PLATE 2

A-8.

F,G

Aetinostrobus arenatÌus. ArB- Shoots
illustrating the transitional folíage form. The
keel of the ad-nate hase is ':sually rounded (Brrk),
but may become acute tor,lards the base of the
leaf (B,ak). Sometirres the triangular free
portÍon (Brt) is modified to ê rlârEol{Iy ovate
shape by bowing of the nargins (g'o); its
aaaxial- surface is usually planar (p ad s) .

C. A branched shoot shor'¡ing transitional
foliage form leaves occurring on a rapidly
develóping axis of a specimen r:¡hich normally,
bears leaves of the mature forrn. The long adnate
bases (lah,) indicate rapid growth. DrE. Shoots
illustrating the ¡tature foliage form. The free
portions of leaves are complanate(Drc) or sliohtly
spreading (D,s); sometimes their margins are
l:ovzecl (Erhm). The adaxi-al surface is usually
convex (Erc ad s); apices are cuspicLate (E'ca)
or pungent (F,E,pa) .

Aetí,nostnobus pyramidalis. Shoots showinq the-
mature foliage iorm. Free portions are slightly
spreading 1r'rs) or sometirnes complanate (F'c);
oñty those of young leaves are flattene<l onto the
bases of subsequent leaves (F,f). Stightly
spread-ing free portions with planar adaxial
surfaces (F, p ad s) are most commonr but some-
times they are complanate vrith convex adaxial
surfaces (Grc ad s); these usually have bowecl
margins (G,h'm) .

Scale = 2mm
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PLATE 3

(ra) of the leaves of C.

Scale = 2cm



t

I o
t

A

t

an



A-C.

D.

PLATA 4

Agathíe míerostachya. A. Part of a herbarium
sheet (Schodde 3268 - sheet 1) of the in¡nature
foliage. l.lote the decussate-distichous insertion
and long internodes (I ín). Bre. Specimens
illustrating the mature foliage form. Note the
distichous flatÈening near the apices of axes
(Brdf) but the lack of an overall dístÍchous
appearance (B). Leaf-blades are constricted and
twisted at their ínsertion (Crcrt); the amount, of
twisting varies (compare Crt' t-1l, see Chapter IV,
Fí9. 8e. The adnate bases aËe tf¡isted around the
axis (Crt ab); those of young leaves are dístinct
(BrCrd ab), but they become fused Èo the axis with
age (8, f ab).

Agathís dammdna. À shoot apex of the maÈure
folÍage form showing decussately ínserted leaves
unaffected by <listichous flattening (nd).

Scal,e = 2cm



1l

Ê',fu

IJ

df

fab

ab--

k,
/

I
U,

D

\-7-I

l-J

dab

I
.- -a '-:'" ,:.1'-,=,.;; 

''t
B

t-t

c
l2



A-F.

PLATE 5

Araucaria bídailLií. Ä-C. Immature foliage
form.. A. ,\ shoot shorving the variation in
Ieaf-size and blacle-shape l"'hich is characteristic
of this foliage form. Blades vary frorp. ovate (o)
to narrovily elliptical (e). The phyllotaxis is
spiral, hrut the elliptical blades are tvriste<1 near
their insertion (t), thus aPpear distichous.
B. An enlargement of part of Ir showing the twist-
ing (t) and irregular shape (iab) of the adnate
baåe, the lack of constriction of the blacle at its
insertion (nc) ancl the adnation of the adaxial
surface of the hlade to the axis (a ad s).
C. An enlargement of the <lista1 part of the
adaxial surface of a leaf-blade shorving the short
median ridge (mr) ' D-F. l'lature foliage form.

n. Part of a herbariurn sheet illustrating
distichous flattening of leaves of this form and
the acrotonous variation in leaf-size which is
paralleled !:y changes in blade-shape from ovate
(o) to narror,rly elliptical (e). E. iLn
enlargement of an axis bearing leaves v¡ith
partially distichously flattened, narrowly
éttiptical blades . F. An 'enlargernent of
part of E shor,víng irregularly shaped adnate
hases (iab) r+hich are ttristed at their insertion
(t) and the adaxial surface of the blade r^rhich is
adnate to the axis (a ad s).

Scale = 2mm for A-CrErF

Scale = Icm for D
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PLATE 6

Araueanì,a eunnínghamii. A-e. Shoots (A rB)
and an enlargement of part of a shoot (c) illu-
strating the juvenile foliage form of this species.
Leaves are spirally inserÈed, but often appear
distichous; note the unnatural tl^risting of adnate
bases and h'lades of leaves of these specimens
(A.rBrut) . The adnate bases are obtriangular in
face viev¡ (Crobt ah), shallo'.+Iy triangular in
lateral vier'¡ (C, st al:) ¡ the bilaterally flattened
blades (Arbf) are spreading ancl either straight
(A,s) or incurved (B,in) and have a pungent (A'pa) 'sornetimes incurved (Brin a) apex. Ì;lote that the
blade-surfaces rnay be planar (ÀrP) or the lrlades
may be tetragonal in cross-section (B'txs). The
original adaxial surface is adnaÈe to the axis
(BrÕrad a). D-F. A branched. shoot (D) and
enlargements of part of a shoot (E) and a few
leaves (F) of the mature foliage form. The leaves
of this form are spirally inserted (D) . Nlote the
keeled abaxial surface (E,k) and steeply sloping
(E,ss) or slightly concave (Ersc) lateral faces of
the bifacial spreading blades, the adaxial surface
becoming ridged (Err ad s) and adnate to the axis
(Frad a) and the acute, usually incurveC apices
(Era in a). GrH. Ã shoot of the juvenile
foliage form of thís species photographed before
and after soaking in t+arm rn¡ater and detergent
(G and H respectively) . I$ote that in G the leaves
appear distichous, but in II this flattened
appearance is not as obvious. On soaking, leaves
a to d have regained their natural orientation.

Scale = 2mm

A.H.
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PLATE 7

Araucaria hunsteínii. ArB. A herharium
specim-en (A) and an enlargernent of part of it (E)
of the ímmature foliage of this species. The
leaves are spirally inserted, but distichously
flattened. The variation in leaf-size ís acroto-
nous; very few of the leaf-hlades are ovate (A' o,
ovate blade; ne, narrot+ly elliptical Ì-''lade). Note
the tvristing of leaf-l:Iades at their insertion
(B,t), the irregularll' shaped, tr'risted adnate trases
(B,ir t ab) and the acuminate (a,aa) or rostrate
(A rra) apices. C-Il. Mature foliage form.
C. A shoot illustrating the acrotonous variation
in leaf-size and the distinct rotìls of leaves
(rI-5) found in this foliage form. only three
roç¡s of leaves can be seen clearly in one plane.

DrE. Enlargernents of part of a shoot. ÌIote
the adnate trases r+ith overlapping margins (E'om);
some bases are partially fused to the axis (D, p f
ab). The blades are neíther constricÈed nor
twisted at their insertion (D, nt), their abaxial
surfaces are convex (tr, cv ab s), their adaxial
surfaces are concave (D, cc ad s) and. their apices
are rostrate (Crnrrâ) .

Scale = lcm
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PLATE 8

Athnotasis eup?essoides. A. A hranched shoot of
the mature foliage shovring laterals arising in
several planes. lüote that lateral axes often arise
in the axils of two consecutiúe' leaves giving a
pattern of three axes (ta). Sometines a fe¡r' sm.aller
Ieaves are borne periodically (s1). BrC.
Enlargements of parts of axes !:earing mature foliage
form leaves. ïîote the convex (C,cv 1.fl or irregul-
arly concave (B,cc l..fl lateral faces antl the
denticulate fringe on the rnargins of the free
portion (8, df); only remnants of this remain on
older leaves (C,df ) .

Athrotaæís Lanífolia. A branched shooÈ illustrat-
ing the mature foliage form. This form is an
intermediate one betv¡een the mature forms of
A.eupneseoídee and .ll .aeLaginoídea. Som-e leaves
are more like those of A.eup"essoídes (c); others
resemble those of A.selaginoides (s).

Athrotaæis selagí,noides. E. The immature foliage
form. Note the straight (sb'¡ or only slightly
incurved (ib) blades and Èhe }ength of the adnate
base; it is longer than that of leaves of the
mature form (Ia.b) .. Some l:¡lades appear almost
bílaterally flatÈened (hL,); actually these are
bifacial vrith a deeply concave adaxial surface
(cc ad s) and a convex abaxial one (cv ab s).
F. A shoot illustrating the mature foliage form.
Itlote the spreading and strongly incurved blade
(s in b). G. An enlargement of the rnature
folíage form. Note the concave adaxial surface
of these leaves (c ad s) r which is adnate to the
axis (ad) ; the basal part is ridged (r ad s) , t¡ut
this ridge is not prominent distally.

Scale = 2mm

D.
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PLATE 9

CalLitnis baíLegi. A. A seedling shovring the
juvenile foliage form. Ilote the tricussate
Þh]'llotaxis (tp). B. An enlargenelt of part
ot-¡. lÏote the l<eeled (k) and partially flattened
Ieaf*blades; the lateral faces (plf) and adaxial
surface (p ad s) are usually planar. rtargins may
h'e sÌightly revolute (rn). C. A. branched shoot
illustiating the mature foliage fornn. The branch-
ing is charácteristic of that of the m.ature foliage
foims of species of CaLLitrís. Usually onl1' a
single lateral axis arises at a node. D'8.
enlãrgements of shoots !;,earing mature foliage fornt
leaveÀ. Leaves are actually keeled (DrErak) r¿ith
lateral faces sloping at a constant gradient (D'
slf) or slightly concave (E, clf). The free
porÈion is flattened onto the hases of suhsequent
leaves (Do f) and the margins of younger leaves
are fused (D,fti).

CalLitnis eaneseena. These three shoots íIlustrate
the variation in leaf-size found v¡ithin the mature
foliage form of this s¡.:ecies. l'lote the very lonq
adnate bases of leaves on the main axis of r'. Such
Ieaves charactexíze rapidly developing axes. The
leaves of this forrn are convex in cross-section
(Grcxs), but occasionally a small ridge or 'nfalse"
keel is evident (I{,fk) .

Scale = 2mm
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PLATE 10

Callítris eoLumeLLaris. Branched and unbranched
shoots of the mature foliage form. t'Iote that
usually only one lateral axis aríses at a node
(A', oI). The leaves are regular in shape and are
convex in cross-section (Arcv x b)or occasionally
have a small "false" l:eel (Brfk). l:iote that the
nargins of very young leaves are distj-nct (A,dm) .

Callítris drummondii, Shoots illustrating the
mature foliage form of this s¡lecies. TÌre keel of
Ieaves is acuÈe (C,ak) n but sorn"eti¡nes the Ì:ror-¡ of
it becomcs rounded (D, rk-); lateral faces are
steeply sloping (C,sIf) or concave above the heel
(D,clf); the free portion is flattened onto the
hases of sul-rsequent leaves (Drf ).
CalLitris endLì,eheri. E-c. Shoots illustrating
the juvenile and transitional foliage forms of this
species. The gradual changes in blade-length and
curvature vrþisþ culninate ín transitional foliage
form leaves are sho¡¡n in E. (j, juvenile foliage
formi êtr approaching transitional foliage form) .

F.' Àn enlarçJement of part of an axis bearing
juvenile foliage form. Ieaves. Leaves have a
round,ed keel (rk) ; lateral faces are concave and
extend under the keel (clf); the adaxial strrface is
planar (n ad s) and the margins are revolute (rm).
Note the range in blade curvature from straight
(sb) to incurved (iÌ:) and the concomitant decrease
in length. G. An enlargement of a branched
axis bearing transitional foliage form leaves.
The characteristics of these leaves closely resenble
those of leaves of the rn"ature foliage form. liote
the slightly si:reading and incurvecl free portion
(si) and the cuspidate incurved apex (cia).
H. A hranched shoot of the mature f oliage. Ì'1ote
that the free portion is flattened. onto the bases
of subsequent leaves (f), the keel is rounded (rk),
lateral faces are concave (clf) and the apex is
acute (aa¡ .

Scale = 2mn
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PLAÎE 11

CalLitnì,s maeleayana. A,B. A branched shoot
(A) of. the juvenile foliage and an enlargement
(B) of a fer¡ nhorls of leaves. The phyllotaxís
of this form is usually quadricussate (A,BrQP)
and leaf-h,lades are straight (A,B,s) . llote the
rounded J',eel (Brrk) and the flattened, almost
planar, Iateral faces (Erplf) . CrD. ¡\ shoot
(C) ancl an enlargement of part of it (D) to
illustrate the transitional foliage form of this
species. In these illustrations the leaves are
tiicussately inserted (C,D,tP), but a quadricussate
arrangement may occur. Note the acute keel (D, ak)
and. siigtrtty concave lateral faces (Crclf) of the
free portion. The adaxial surface is convex
(D,c ad s) and the apex rostrate (D, ra).

ErF. Shoots illustrating the mature foliage
form. ¡lote the tricussate phlzllotaxis (F,tP),
acute keel (E,Frâk) , and steeply sloping (E,slf )
or slightly concave (F,clf) lateral faces of the
adnate l¡ase. Free portions are usually not
flattened onto the bases of subsequent leaves
(E,c), but sometimes flattening occurs (F,f).

CaLLítrís muelleri. A shoot of Èhe juvenile
foliage form (G) an<1 an enlargement of a fero
r.¡horls of leaves (H) . Blades of this form are
straight (G,s) or slightly íncurved (G,ih) . ITote
the rounded keel (Hrrk), convex (H,c ad s) or
planar (G,p ad s) adaxial surface, and the strongly
revolute margins (H,rm); the latter give the
lateral faces a deeply concave appearance (ltrdc).

Scale = 2mm
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PLATE L2

CalLitris mueLLeyí. A, Part of a shoot
bearing leaves of the juvenile foliage form. Note
the quadricussate phyllotaxis of this specimen
(qP), and the very long adnate Ì:¡ases (tab) and-
blades (1) of most leaves; the latter signify a
rapidly developingr axis. The change from juvenile
to mature forms in the space of a few internodes is
illustrated (Iatera1 a). B. A few r^¡h-orls of
leaves of the mature foliage form. ldote the rounded
keel (rk¡, the concave lateral faces which extend
under the keel (clf), the fused margins of the
adnate base (fm) and the fimbriate margins of the
free portion (fi m).

Callitris obLonga. A shoot bearing leaves
characteristic of the mature foliage form.

CaLlitris preissií. Shoots of the mature foliage
of this species. These illustrate horv differences
in leaf-size alter the general appearance of the
shoot. l.lost leaves are convex in cross-section
(DrErcxsl, hut sometimes thinner leaves have a
'ufalser keel (F,fk). Note the long adnate bases
of leaves torne on rapidly developing axes (Gr1ab)
and the rhomboidal form of leaves r.nrhere the
internodes are very short (H,rl).

CalLitnís nhomboídea. I. A branched shoot of
the mature foli-age form. Note the complanate
free portions (c). J. A ferv whorls of leaves
of the mature foliage for¡n. Uïote the rounded keel
(rk) , the concave lateral faces (clf) vrhich become
reduced distatly (rlf) and the ridged margins of
the adnate base (rm). The keel extends into a
pungent apex (pa).

Scale = Zmm
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CaLlitris ?ae¡|. Shoots illustrating the mature
foliage form. lrlote that the free portion is
ftattened onto the bases of subseguent leaves
(Arf), the keel is acute (Brak) or slightly
roúnded at the brow (A,rk), and the margins
sometimes forrir a ridge (I\rri m) -

Dacnydíum nooo-guíneense. C. A shoot
repräsenting thä juvenile foliage forrp'- of
O,Zlatum aná ¿.noio-guíneense. Note the very fine'
needle-like leaves çúttr almost acicular hlades.

D. An enlargement of part of C shorving in
particular the ãntire, revotrute margins of the
ädnate base (erm) and the adaxial surface of the
blad,e rqhich is aclnate to the axis for a short
distance (a ad s). Also note the ridged abaxíal
surface of the blades (r), the planar (p1f) or
concave (clf) Ìateral faces and- the revolute
margins (rm) .

Daergdium eLatum. I . Daenydiun nooo.-gyí,neense '
E-. A branched shoot showing the spirally

inserted leaves with bifacial, spreading and
incurved blades of the foliage form of D.elatum
and D .nooo-guineense treated in Description-1
(Chapter v,Þ.100). F. An enlargement of part
of E- showing the keeled (f ab s) or ridged (E'r
ab s) abaxÍãl surface of the leaves, the sloping
(slf¡ or almost planar (plf) lateral faces and
the slightly fímbriate margins (fm). G-I.
Shoots ittustrating the variation in leaf-size and
blade-curvaÈure which is founC in this foliage form.

-ecale = 2mm





PLATE T4

gu¿neense. F shoot Trearing leaves
form treated in Description I.

A

B 'C.

D-F.

G rH.

(Chapter V, p.100). lüote the variation in hIade-
lengtl'r and curvature and the tlvisting of blades
around the axis (tb).

Daerydíum eLatum. B. A shoot shoroing spirally
inserted leaves v¡ith .blades vrhi.ch are spreading
and incurvedror spreading and incurved distally
and tetragonal in cross-section. These character-
ize the foliage form of D.elatum and D.noúo-
guineense eoveteð. by Itescription 2 (Chapter V,
p.102) . C. An enlargernent of part o f B. lìote
the keel on both the ahaxial (k ab) and adaxial
(k ad) surfaces r^rhich gives the tetragonal cross-
section (t,xs) , and the concave (c1f ) or sloping
(sff) lateral faces.

Daerydium noÐo-guíneense. D. A branched shoot
bearing scale-Iike, spirally inserted leaves
characteristic of the foliage form of D. el,atum and
D.novo-guineense treated in Description 3 (Chapter
v, p.I03). E. An enlargement of þart of D.
The free portion of these }eaves slightly overlaps
the bases of subsequent leaves (so), the ahaxial
surface is convex (c ab s) or keeled tov¡ards the
base (k), and the margins of the free portion are
fímbriate (fm). F. The leaves of this shooÈ
are twisted around the axis. The foliage form is
that treated- in Description 3 (Chapter v, p.103).

Daenydí.um faleì,fo?me. Shoots illustrating the
mature folÍage form of thís species, Leaves have
bilaterally flaÈtened hlades (C,H,bf), which are
sliq¡htly constricted at their insertion (H,sc)
and are traversed by a median vein expressed as
a fine ridge (H,rmv); this is usually more
pronrinent on the upper surface (Ilrus). The adnate
base is sometimes fused to the axis (Hrfab). ltote
the small k'ifacial leaves (CrH,hl) and partially
bilaterally flattenecl leaves (c,II,pbft) rvhich occur
on these axes; also note the acrotonous gfor.^rth
pattern (fI) and the artificial flatteníng of the
spirally inserted leaves (G,H ).

Ðaerydium noÐo-
of the foliage

Scale = 2mm
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PLATE 15

Daerydium faLeífo?me. A. Part of a shoot
st-owing the loruer surface of the bilaterally
flattened leaf-blades of the rnature foliage form
of this species. tdote the indistinct median
ridge (in m r). B. An enlargement of the
bífacial leaves (bt) borne at intervals along the
axis (bfl, bilaterally flattened leaf).
Ðacvydiun frankLinii. c. A branched shoot
bearing the scale-Iike, spirally inserted leaves
characteristic of the rnature foliage forn of this
species. l,rote that the branchÍng is not restrícted
to a single plane. DrE. Enlargements of shoots
bearing mature foliage form leaves. These leaves
may be appressed (Dral) and have complanate free
poitions (o,c) r or have slightly spreading free
portions (Ers) luith convex adaxía1 surfaces (Ercv
âa s), rohich are adnate to the axis (Era ad s).
The abaxÍal surfaces of leaves are keeLed (D'E'k) t
the keel may be rounded apically (Drra). The
lateral faces are triangularly concave (DrErtc).
îlote the f imtrriate margins (o, fm) of the free
portions of younger Leaves. f'. Mature foliage
form. Note the occurrence of smaller leaves at
intervals along the axís (sI). G. A branched
axis of the mature foliage form. Note the larger
leaves on the main axis (11); in many cases the
adnate bases (ah) of these leaves are longer than
the free portions (fp).

Dì,eelma areheni. A shoot (H) and an enlargement
of part of it (I) illustrating the rnature foliage
form of this species. The free portions of leaves
overlap the bases of sutrsequent leaves (Hrf ro).
the abaxial surfaces of leaves are keeled, at least
dist,ally (Irkd) and may l¡e keeled (H,k) or grooved
towards the base (f,g); the lateral faces are
steeply sloping distally (I,slf ) . ïlote the
decussate insertion and tetragonal axes (aba'
acute trasal angle) .

Scale = 2mm
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PLAÎE 16

I4ierocaehtys tetragona. A--e. Branched shoots
of the mature foliage. The variation in appearance
of these shoots is caused by small differences in
leaf-shape. liote the decussate insertion, tetra-
gonal axes (BrCrta), and. hranching in several ..

¡:Ianes. D-G. Enlargements of shoots illustrat-
ing differences in leaf-shape. D,E. Tlte leaves
of these shoots are trullate; the free portions of
those of il overlap the bases of subsequent leaves
(Drov), the abaxial surface is keeled distally
(Drkd) , lrut T,ecomes grooved torn¡ards the ï:ase (D'9Ì:) r
the lateral faces are convex (Drcv I f) becorning
steeply sloping distally (D'slf); the free portions
of leaves of E only slightly overlap the lrases of
subsequent leaves (Ers ov) and the ahaxial surface
is only slighttlz (E,sglr) or not (Ðnqb) srooved at
the base. l¡ote the fimhriate margins of the free
portions (o,fm). F. The adnate hases of leaves
on the main axis are sornetir"es irregularllz ohlong
(ioab); this is cause<l by disproportionate elonga-
tion. G. ì{ote the approxirnately rhombic leaves
(ar) horne on the main axis of some specimens.

ILíerostrobos fitzgenaLdi. H. A branched shoot
bearing spirall1r inserted leaves r,vith bifacial
spreading and incurved blades. These leaves
characterLze the mature foliage form of this
species. f. An enlargement of part of g. Note
the keeled akaxial surface (t ab s) and concave
lateral faces (cc I f) of some leaves; the adaxial
surface is concave (cc ad s), but becomes adnate to
the axis for a short distance at its insertion
(ad a). J. .A l.ranched shoot bearing mature
foliage form leaves some of which have almost
straight blades (sb), v¡ith strongly incurved
mucronate apices (ma); these leaves are usually
smaller and more "scale-Iik-e",

Scale = 2mm
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PLAÎE L7

I.ficrostrobos niphophí,Lus. A. A lrranched shoot
of the m.ature foliage. Hote the lateral axes
arising in several planes and the fev¡ smaller leaves
on sofiìe axes (s1) . R,C. Enlarged shoots
bearing rnature foliage form leaves. The leaves of
B are scale-like ancl trullate, tvith the free portion
flattened onto the bases of suhsequent leaves (Brf);
they are characteristic of the r¡ature foliaqe forrn.
Those borne on C are larger and are found infrequently
on rapidly developing axes. lilote that they are
either rhomhic (C,r) or have an irregularly otrlong
adnate base (Crioab);; the free portion is complanate
(Crc) anC sornetirnes the apex is incurved (Crin a).
Smaller leaves are horne on the central axis of B
(sI) . D. Curtì.s, Jan. L942t specimen l(AD) .
Note the leaves on the lower axes v¡íth spreadíng and
incurved blades (1). These rapidly grade into those
of the mature foliage (ml).

Papuacedrus sp. E. A seedlinq bearing the
juvenile foliage of this genus. F. An enlarge-
ment of part of E. Note the quadricussate phyllotaxis
(qp), the narrowly elliptical, bifacially flattened,
spreading leaf-blades (ne) and the approximately
linear adnate bases (al); the median vein appears
as a ridge on the abaxial surface (rmv). G. A
slightly older seedling than E. The juvenile foliage
( j ) has been replaced h.'y the transitional foliage
(t) on developing lateral axes.

Scale = 2mm for A-C, E-G

Scale = Icm for D
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PLATE 18

Papuaeednus sp. Ä.. Part of a seeclling shot^ring
the gradual change from the juvenile (rj, reduced
juvenile form) to transitional (t) foliaqe fonrr
leaves on the main axis (b, l:Iade). B-H. Shoots
and enlargements of parts of them illustrating the
variation in leaf-shape found in the transitional
foliage form. (m1, març¡inal leaf ì fL, facial leaf ;
cp, connate pairt al, apical lobe). B. Note
that the lateral axes arise in one plane in the
axils of marginal leaves and commence v¡ith a pair
of facial leaves. CrD. Enlargements of B.
Note Èhe short, appressed and rounded apical lobes
of C; these may (Crf) or may not (O,nf) appear
distinctly free. In D a connate pair of marginal
Ieaves occur at the apex of the shoot. l.lote the
indistínct emarginate apex (D,ea). ErF. Enlarge-
ments of the upper (E) and lorver (F) surfaces of
marginal leaves with long, spreading apical lobes
(al). The upper surface is astomatici stomates are
borne in rorvs on the lower surface. Note the
revolute margins (Frrm). G. The lower surface
of a branched shoot. Irlote that, the leaves curve
towards the lower surface; the lovrer surface of the
connate pair of marginal leaves is concave (cc s) and
the upper one is convex (cv s). AIso note the apical
lobes of leaves borne on the maín axis; they are only
partially flattened (ads, adaxial surface) and are
spreadíng and íncurved (s Ín). H. The leaves of
this specimen are only partially bilaterally flattened.
l.rote the incurved, apícal lobes of the marginal leaves
(in a 1).

Scale = 2mm
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PLATE 19

Papuaeedrus sp. A. A. branched shoot of the
diinorphic m.ature foliage of this genus - llote that
hranching is restricted to a single plane and that
lateral áxes arise in the axils of marginal leaves
(m1) and commence rÂ'ith a pair of faciaÌ leaves (fl)'

BrC. Enlargements of part of e showing subtet-
ragonal axes (Brsa), spreading and incurved free
poitions of leaves of main axes (c,s in) and Èhe
increased síze of the facial l-eaves of main axes
(C,lfI). AÌso note the difference in size of facial
and marginal leaves (B,mI, fl); rnarginal leaves are
larger and bifaciat (B,b), and Èheir surfaces are
not differentiated. D. Part of a branched shoot;
the homomorphi.c mature foliage form of this genus is
borne on the lateral axes (hm). lrlote the subtetra-
gonal axes (sa) and the al:sence of distinct facial
and marginal leaves.

PhyLloeladus aspleniifolius. E. ^Þ^ seedling
beáring leaves ót ttre juvenile foliage form (j) and
two cladodes (c). ldote the spirally inserted leaves
r,'ith bifacially flattened, spreading !:lades (bs).

F. An enlargement of part of A. showing in
particular the apþroximately ohrlong adnate hase (ao) 'the ridged abaxial surface (r at-' s) , the adaxial
surface of the blade rvith no vein visible (ad s) and
the revolute margins (rm). G. Part of a shoot
shor"ring incompletely formed cladodes. Note the
deeply serrated, irregular margins (sí¡n) and the
unfused ends of leaf -lrlades ( Ib) .

Scale = 2n'¡n
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PLATE 20

A-C.

L.-ì,8.

. A. A. shoot
iage form of this
avãs ínserted sPiraIIY
proxinatelY rhcmbic

cladodes (c) rvith partly enlire (em) arrd' partly-

"ãiiát"¿ isrn) *.tgi.,= . - 
E ' An enrargement of

parr of the ""i"-åi 
Ã shorøing Èhe linear-triangular

to narrornfy tiiãngutar free portions of. the scale-
leaves (fp) , arrd Éhe riclg" oi keel on their abaxial
surface (r) . This riclEe or keel Persi-sts (e1) after
fusion of tne iãrnaindeí of the adnate base (fab) '
Ìlote that each ãiaao¿e is horne in the axil of a

scale_leaf. 
-õ. cladodes of the mature foliage

form" illustrating the variation ín shape and

ãããorra.rv ro¡i"g'oi- t!." clistal part of the cladode
(sc t) .

PhgLLoeladus hypophyLLus' . D' A sapling showing
the remnants ;"f'L'h;" juvenile foliage form of this
#ã"i;; ( j) , scale-tãaves (sI) and the _cladodes r^¡hích

characterize lftã tr"ttsitional foliage form (c). l{ote
ir'"t the cradodes appear ut"li:t'üli=r.r.o|å, 

?år*.
late shape (tc) ' the
d distal margins (im)
true leaves (t) and the

e first scale-leaf lPrfsl);
this may drY and droP off (E'dsI) '

Sca1e = lcrn
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D-F.

PLATE 2L

PhylloeLadus hypophyLLus. .4. Part of a
hetharium speci-men of the mature foliage form.
lÏote that the approximately trullate cladodes (c)
have k'een distichousllz flattened, thus aFpear to be
inserted alternately. B. Ân enlargement of an
axis of the p.ature foliage forrn. ì'Iote the vein as
a ric'lge (r) and the distinct fusion lines (fl) on
the upper surface of the cladode(c). The rounded
keel óf the adnate krase of the scale-leaves persists
on the axís (rk) ancl the distal part of the scale-
Ieaf remains unfused on Èhe sid,e of the cladorle
(ust) . The dístal- rirargins of the cladodes are
slightly crenate (crn). C. Cladodes illustrating
sorne of the variation in size, lobing and nargins
found in the mature foliage form.

Podoearpus aLpínus. D. A !:ranched axis shor'ving
the spirally inserted leaves of the rnature foliage
forn. l]ote that the leaves are not pseudorvhorled,
that the distinct adnate hases (ab) are irregular
in shape (ir) and varial¡le in length (F,vl) . Also
note that the hlades are usually not tv¡istecl at
their insertion (nt) and are only slightly constricted
(sc). E. Enlargernents of leaf-blacles of n shorving
the adaxial surface (ad s) v¡ith an invisible median
vein and the ahaxial surface (ab s) rtrith the median
vein as a broad ridge (rmv). Ì{ote the alrsence of a
"false" petiole (nfp) and the broadening of the
median vein tor^¡ards the centre of the blade (b) .

F. Itn axis devoid of leaf -blades. l,Jote Èhe
distinct adnate bases of varying lengths (vI) '

Scale = 2rn¡n for D-F

Scale = lcrn for Ã-C
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ÞLATE 22

Podoearpus amarus. A. A shoot illustrating the
mature foliage form. llote that the adnate t¡ases are
indistinct (iab) and that the leaf-l¡lades are
t'sistecl at their insertion (t) and constricted to
form a "false" petiole (p). B. Enlargements of
leaf-blades of A shorging the adaxial surface (ad s)
with the median vein imgressed (imv) and the abaxial
surface (ab s) r'¡ith a ridged median vein (rrnv) . Note
the sliqhtly revolute margins (rm) and the acuminately-
obtuse apex (aoa).

Podoeanpus anehboLd¿¿. c. A young shoot of the
mature f oliage of this species. Irlote the distinct
adnate bases (dab) and the short "false" petiole
(sp); tvristíng and constriction of the leaf-k¡lades
at their insertion is only slight (st). AIso note
the scale-leaves at the apex of the axis (sl) -

D. Enlargements of leaf-blades of C showing
the adaxial Áurface (ad s) ridged by the median
vein (rmv) and the impressed vein (imvi on the
abaxial surface (ab s)' Note the '¡ariation in size
exhibited ky these leaf-blades. E. teaf-blades
of P.arehboLdii var. erassiramosus. lJote that these
are slight.Il' Ionger than leaf-blades of specimens
of the species.

Podoearpus blunei. A shoot of the irnmature foliage-
l:lote thê decussate-distichous i-nsertion of leaves
(dd), the narrowly elliptical blades (ne) striated
by many veins (s) and Èhe rostrate apex (ra).

Scale = lcm
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podocarpus bLumei. A. A shoot illustrating
the nr.ature foliage forrn. ì{ote the <lecussate-
distichous insertion (c1d) , the fused adnate bases
(fab) and the k,lades, tr+istecl at their insertion
(t) and constricted to form a short "false" petiole
ipi . E. Iìnlargernents of leaf -bla'iles of A

iiiustrating the rãttg" in size encountered in this
ioliage forñ.. ltote Lhe striatedr planar surfaces
(s; aá s' adaxial surfacet ab s, ahaxial surface) '

Podoearpus brassíi. e. À shoot of the mature
iáii.!"' or this species shor^ring thg. groupinq of
leaveé torr,'ards the apex (gl), the cistinct'
ápproximately narro*1y oblong adnate- bases (ab)

"irã 
tfr. elliþticat trlãde (e) . ìIote the revolute

rãiqi"= of tire adnate base (rm) and the absence of
a "Éalsen' petiole at the b¿se of the blade (np);
only sliqht constriction and twisting (t) occurs.
tlso note the cupsidate apices (ca). Ð. Enlarge-
ments of leaf -b1ãc1es of C. Ngte the ridged (rrnv)
adaxial surface (ad s) and the impressed median vein
ii*"1 hecoming finely riclged near the insertion (r)
on the ab¡axiaÍ surfaãe (atJ s) . Also note the revol-
ule "rargins 

(rn) and the variation in tvristing and
constriótion of the leaf-blades near their insertion
t¡rhen comparecl r"¡ith leaf-l:Iades of C. E' Àn
enlargement of a shoot apex showing narrovrly
ÈrianÇular scale-Ieaves (sl). ÌIote the ridged- med-ian
vein lrmv) and the rostrate apex(ra) -

Podocanpus sect - Daeryea?pus. A shoot (F) and an
enlargeinent of part ol it- (G) of the foliage f9*
desigiated as Déscription I (juve{rile foliaqe form,
chapier v, e.lryaIly inserted leaves
of Lfris forrn appear distichous - t'iote that the
aclnate base mat be bifacial (Gr5ah') and that the
blade is L,itatãral1y flattened and incurved distally
(G, in C). A fer,v l'rifacial leaves occur at the base
of F (l¡t) .

PI,ATE 23

Scale = 2¡rv; for n-Ç

Scale = lcm for 1\-C
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PLATE 24

A-C. PodoearPus sect. DaeryeatPu e PrB. A shoot (A)

and an enlargement of part of it (B) illustra ting
the foliage forn designa ted as Ðescra ion 2

(juvenile foli age f orrn, Chapter p.
spirally inserted leaves aPPear distichous. ¡Tote

that };oth the adnate hase (¿,ab) and- the blade
(F.,b) are bilaterallY flatteneC; the blade l-s

narrovrly ohlong (8, no), v¡ith planar (B,Ps) or
occasionallY slight ly convex (8, scs) sur faces.

C. Part of a seedl ing shovz ing the first
formed bifacial leaves of the na in axis (l:1)

replaced on lateral axes bY the bilaterallY flatt-
ened form ( Descr I p!¿og-2 ) , (bfr). rh is also occurs
ín the foliage form trea
(Plate 23 F,G)

ted in DescriPtion I.

Ð-G. PodoeanPus sect. DaerY Shoots (D,F) and

enlargernents of Part o (E,G) , illustrating
ea."pus.
f them

the fotiage form designated as Descri on3
(Chapter V, P.I4B) and. some of var a ruithin
this form. tlote the spirallY inserted, slightlY
spreading (D,F , ss) , narrorvlY rhomtric (DrFrrlr) r scale-
like leaves. The abaxial sur face of the leaves is
keeled (ErGrk) anC has steePIY sloping lateral faces
(ErGrs) r¿hich are concave near the axil (ErG'c); the
adaxial surface is P1anar (B,p ad s) r but becomes

convex (G,c ad s) ; the a ex is ¡:ungent (E,Pa ), hut
becomes incurved and unc nate (Grin u â).

Sca1e = 2mn

Podoeanpus sect.DaeryearPus. A shoot (H) and an

enlarge-lr,.ent of part of it- (I) illustrating the
foliaée form de-sícrnateC as De:cfiption 4 (Chapter V,
p.t5OÍ. The spirally inser@ear distich-
ãrn ancl are bilaterally flattened' Irote the very
sfrafiot¡fy triangular aãnate Sase (Il,ah) and the linear
io n.troirfy onfóng b.lade (H,b) r,rith an uncinate aPex
(I,ua). rÊe oriqinal adaxial surface is adnate to the
.*i= ior t short distance (r, ad) ' Also note the fev¡
bifacial leaves at the base of the axis (!Ì'I,hl) and
the acrotonous pattern of size variation (ti) '

P
i

HrI.





PLAÎE 25

ArB. Podoearpus sect. Dae raca?pu6,
of. it (B)

A shoot (A) ancl an
enlargernent of ParÈ illustrating the
foliage form d-esignated as Descrí ion 5 Chaptet V'
p.I51). The spirallY eaves are tetraqronal
in cross-section (ArB,txs ) ancl have incurved,

c.

uncinate apices (Brin u a); tr,ro ridges of the tetra-
gon (err) are more prominent than the other tv¡o
(gror) and the lateral faces are convex (Brcv I f) 'or'those of the upper-half rnay be concave (B,cc I f).,
b'lote the bifacial- leaves at Èhe base of A (bl) (see
Chapter X, Eíg.23 for dissussion).

Pod,oeanpus sect . Ðacryea?pus. An ill-ustration of a
shoot bêaring leaves of the form designated as

(Chapter V, p.153). l:lote the l¡ifaciaÌ,
incurved leaf-bla<les (s ín) with

keeled abaxial surfaces (k), concave (clf) or flatt-
ened (flf) lateral faces, and incurved, rostrate
apices (in r a).
podocarpus dispermus. D. .A shoot trearing leaves
of the mature folíage form, }.Ïote the narrotrly oblong,
bifacially flattened, spreading leaf-blaCes (no).

E, Enlargements of leaf-blades shoruing the
median vein as a ridge (rmv) on the adaxial surface
(ad s) and impressed (inv) on the abaxial surface
(ab s) . Note the "false" petiole (DrE,fP).

F. An enlargemenÈ of part of an axís; the leaf-
scars (1s) indicate that leaves are borne in groups,
that is, are pseudcwhorled (v¡) .

Podoearpus drouynianus. Part of a shoot (G) and an
enlargement of leaf-blades of varying lengths (H)
itlustrating the mature folíaqe form. The leaves
of this form are not pseudo (G); the leaf-
blades are linear (G'1) and the adnate bases are
distinct (Grdab). Note that the median vein is
expressed as a ridge (GrHrrmv) on both the adaxial
(H, ad s) and abaxial (H,ab s) surfaces. ^Also note
that both constriction and twisting at insertion are
slight (no "false" petiole formed, Grnfp), and that
the blade margins are revolute (c,rm).

D-F.

GrH.

Scale = 2mm for A-C

Scale = lcm for D-H
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A,B

C,D

FrF.

G rI--

poiloeanpus elatus. A. A shoot bearing _leaves of
tirã matLre foliaqe formî R,s. nqle leaf-blades illu-
strating the variation in length within_this foliage
forn. itote the distincÈ adnale bases (A,dab). ald
ttãrrotfy oblong blacles (Arno) of leaves' Àt their
insertiôn the ÉIaCes are sonetimes tr,¡isted (Brt)and
ãonstricted (.r-,Brc) forrníng a trfalse" petiole; their
aclaxial surfaces'(B,ad s) are ridged by the me<lian
vein (Brrmv) and tire vèin is inprèssed (F'inv) on the
a!:axial-surfaces (Brat' s) hrut beconres ricl.ged near tl'¡e
insertion (B,r). Ì"Iote the irregular lrasal angle
(A,ir b a).
podoearpus id,enburgensis. _ Part of a herbarium sheet
lðÍ ""a'leaf-t'Iacleä 

(D) of the mature foliage f9tt.
riote the ,'false" petiole (C,fp) formed _h'y tr'ristilg
and constriction äf the leaf -Íilade at íts insert'ion.
The median vein is expresseC as a ridge (Ð'rrnv) on
the atlaxial surface oÌ the blade (Drad s) anC is
i*prÀur"a (Drimv) on the abaxial surface (D,ah s)
ml-*.y f,e indistinct' distally (D,id); the apex is
rostrate (C'DrEê) .

Pocloeanpus Ladeì. E. A. lateral axis of the
mature foliage form. The spirally inserted leaves
are not pseuãowhor.l,èd and appear disÈichous; the
leaf-blades are only slightfy constricted at their
insertion (sc) , but are usually tt+isted (t) (no
;fui="* petioie is formed) . i¡ote the ctistinct adnat'e
hases (däb) and narroroly oblong blades (no) t*ith
acute iaa)- or ot'rtuse loa) apices. F. Leaf-blades
of E illustrating the varialion in length within thís
form and the aaaiial (ad s) and abaxial (ab s) surfaces'
The rnedian vein is impressed on the ahaxial surface
(imv); on the adaxial surface it is usually invisible
åi"t"ify (E,F,id) hut is expressed as a ridge.near the
insertiõn (nrÉrr). l.lote the rugose surfaces (r) '
Podoearpus neriifolius. A shoot (G) and enlargements
of leaf-blades (H) of the mature foliage form. l{ote
tire riclges on the axÍs (Grr); these corresPond t'o the
margins and meclian veins of the fused adnate t''ases.
etsó note the "false* petiole (GrH,fp), the nedian
vein expressed as a ridge (ttrrmv) on !!re adaxial
surface (I1rad s) and inpressed (lIri¡nv) exce¡rt near
the insertion r,t'ltere it forms a ridge (Hrr) on the
aÌ:axial surface (tlrab s).

Scale = lcm
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PLê.TE 27

Podocarpus píLgeri. (ad s, adaxial surface; ab s,
ahaxial surfacei rmv, ridged median veini imv,
impressed median veín). A. Leaf-blades of the
immature foliage form. These blades are thinner
than those of the mature foliage form and have
rostrate apices. B-E. Shoots (BrD) anC enlargg-
ments of léaf-blades (C,g respectiveLy) illustrating
variation within the mature foliage form. The adnate
bases of leaves are distinct (B'Drdab); they are
riclged medially(BrD, mr) and have revolute margins
(BrDrrm). The blade is oblong (B,o) or obovate
(Drob) with acute (Braa) or obtuse (Droa) apices,
and has a "false" petiole (C,ErfP). Î{ote that the
median vein can be impressed (C) or finely ridged
(E) on the ah'axial surface, that the blade margins
are sometimes revolute (Crrm) and that scale-leaves
are borne at the apices of shoots (BrDrsl).

Podocarpus nunphii, Part of an axis (F) and leaf-
blades (G) of the mature foliage form. Note the
impressed ¡nedian vein (G, imv) on the abaxial
surface (G, ab s) and Èhe vein as a promínent
ridge (G,rrnv) on the adaxial surface (Grad s).
Leaf-blades are constricted and twisted into a
"false" petiole at their insertion (Grfp).

Scale = lcrn
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PLATE 28

Podoeanpus spínulosus. IllusÈrations of a shoot
(A) and leaf-blades (B) of the mature foliage f-o5m.
in this form, the adnate base is distinct (A'dab)
and may have slightly revolute margins (A,rm); the
btade Ls linear (e,e,l) with a ridgecl median veín
(Brr¡nv) on t'oth surfaces (Brah s, abaxial surface;
ad s, adaxial surface). The vein may be impressed
distally (A,id). Note the rostrate aPex (A,ra)and
the absence of a "false' petiole (Arnp).

podoeanpus theuetiífolius. A herbarium specimen (c)
and botir surfaces of a leaf-blade (D) showing Èhe
features of the mature foliage form- The leaves of
C are pseudovrhorled (ps) and have distínct "false"
petioles (C,fp). Î$ote Èhe median vein as a ridge
inrrmv) on the adaxial surface (D,ad s) and impressed
(Drimv) on the abaxial surface (Drab s).

Podoearpus Ðítiensis. The leaves of the mature foliage
of thÍs species are inserted decussate-distichously
(Erdd) wittr opposíte blade surfaces exposed on either
si.áe ôr the aiis (ad s, adaxial surf ace i ab s, abaxial
surface). The adnate base is distinct (E,Frdab) and
is twisted- around the axis (F't); the margins are
involute (Frin m) and on younger axes are contiguous
(E,crn). The blades are twisted at their insertion
(Frti), but no "false" petiole is forrned; the ak¡axial
surface is usually ridged by the median vein (Frrmv),
but the vein may be indistinct (F'in v) t the vein is
impressed on the adaxial surface (Erímv). The blade
margíns may hre involute near their insertion (Frin m).

CaLLítrís maeLeayana. (j, juvenile foliage form;
È, transitional foliage form; m' mature foliage form).

c. A shoot illustrating a reversal of the
juvenile to mature foliage form sêÇglêllcê:5 along an
ãxis. H. A shoot illustrating a change from the
juvenile to mature foliage forms in the sPace of a
few internodes.

Scale = Icm for A-E

Scale = 2mm for F-H
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PLATE 30

A-C.

D-F. D.nooo-guineense. Parts of herbarium spec imens to illustrate the
aPpearance of specimens wh ich bear more than one of the foliage forms
descr ibed for D.elatum Ð . nooo-guineenee . D. Sleumer & Vink
BW 74237 (AD). The folíage forms treated in Descriptions land3

Gradaffieen

Daergdí,un e\atun D.nouo-guineense. _One foliage form borne to the
exclúsion of the others (sée caption for PlaÈe 29F). A. D'e1'atum
Kosten BW 1182 (CANB). The foliage form borne on this specímen is
treated in Description 2 (Chapter V, p.102). B. D.noüo-guínee-nee
Kosten Btl 6ã'ã3-(-cAN-T--The tóliage form illustrated Ín this specimen
is covered by the variation incluåed in Degçriptio+ 3 (Chapter Vr p.103).
Itisrepres.enteddiagrammaticaI1yinril]ffiD.novo-guineenee
Versteegh BW 262. Thé foliage form bornè on this specimen is treated in
Description 3 (Chapter V, P.103).

("1", rr3r') are borne on thís specimen
f part showing

Iand3
the gradationthem. E. An enlargement o ofD

between the forms treated in Descr I ions
occurring on a shoot. F. o n8

It I lr l!, 3 ft
)

The foliage forms

( I
treated in

Ir ¡¡ 3 |l )

Sca1e = 2cm

and 3 are also borne on thís specimen
on occurs between them.
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PLATE 32

FoRl.l I. In this form the lateral axes arise in
pãffi ,or sinoly rvith equal frequency, and branchíng
is restrictect to a single plane (A'B'E) - itlote that
leaves are larger \rhen lateral axes arise in their
axils (A,B'8,1I). A. P135968. A branched
axis. Note the f imbriate nargíns of a f ernr of the
Ieaves of this specimen (fm). B-D. P136374.
A branched axis (B) and enlargements of trvo of íts
lateral axes (C,D). Þiote the thickness of the
leaves (D) and the suhtetragonal axes (B,C,sa) which
have become more tetragonal distally (e,Drt).

E,F. Plssgz. Ã branched axis (E) and an
enlargement of part of the main axis (F). the adnate
base ánd free pórtion characteristic of leaves of
this form, and the variation in the form of leaves
borne on main and lateral axes, can be seen in this
specirnen. Leaves of the ¡¡ain axis are often larger
than those of lateral axes; they are obtrullate
(Frob cf. E, r, rhombic), slightly spreading and
incurved (F, ss cf. E,â, appressed) and grooved
medially on their abaxial surfaces (F,9 cf.Erc,
convex) . G. P13598A. A fragment of an axis.

Scale = 2mm





PLATE 33

A. FOR¡1 I. P73966A. A poorly preserved fragrment
ÞrõËã5rv of a main axis.

B-G. FORÞi II. the axes of thÍs form are flattened (C'D'G) t
the Ieaves are
facial (fI) and

dimorphic and are differentiated into
rnarginal (m1) leaves (B,c) . Lateral

axes arise in the axils of marginal leaves and
conìmence with a pair of facial leaves (IirF). B.
P73639A. An unbranched, terminal axis. I\tote that
the lateral faces of the facial leaves are sloping
and that the adaxial surfaces of the marginal leaves
have becorte conve:{. C,Ð. P73599. An untrranched
axis (C) and a sicle view of part of it (D) . Note
the dístinct adnate hase and free portion or blade
of the leaves. The marginal l-eaves are bifacial
(e,b) or partially bilaterally flattened (C,
their adnate bases are shallortrly
lateral view (Crst) and Èhe surf

tri
aces

angu
of

Iar
pbf);
in

their blades
are undifferentiated (Drnd) - the adaxial surface
may be slight.ly concave. Tvro growth pulses are
exhibited by C. E. P13602. A branched axis.
ìIote that Èhe facial leaves are slightly keeled near
the apex (sk) and that the blades of the marginal
leaves are appressed. The leaves are thinner than
those of the other specimens. F. P73638. A
small fragment of a main axis and one lateral axis.
Note that the blades of each pair of marginal leaves
extend Lreyond Èhat of the subsequent facial leaf.

G. P73600. An unbranched, terminal axis
oriented at an angle to the Lred.ding plane (only one
of each pair of marginal leaves is preserved).
Note the thick decurrent leaves. The adnate base
and blade of the marginal leaves are visible; the
blades are slightly spreading and incurved distally
(s in) and their surfaces are undifferentiated.
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PL¡^TE 34

A-D.

E,F

FOFJ1 III. The leaves of this for¡n are dinìorphic. -
ffiiffeientiated into facial (f1) and rnarginal
i*il leaves (Â,c). The facial leaves overrap the
bases of the rúh=.q""nt ¡rair of rnarginal leaves (Arc)
andsometimespartofthebaseofthesu}rsequent
facial leaf (D). Lateral axes arise in the axils of
marginal leaves anC conmence '"¡ith a pair of facial
1eaíes (A) . A,B. PL36378. A branched axis (A)

and an enlargemenù of part of it (B). Note the
slightly spreacling facial leaves (B) with convex
ãroá=-"äctions (glcxs) or median grooves (8,9), and
lateral faces ',..¡hich slope steeply distally_-(B'ss) . 

_

llarginal leaves are partialty bilatelllly flatteneC-
and conc..r" *ã¿iall1i ¡s rc) . c ' P13640 ' ê Partry
freserved, unbranchäd axis. D ' PL3607' A t'tag-
irent of an axis. Note the obtrutlate facial leaves
üiln only slight median qrooves (g). _The surfaces
of the mãrginát leaves are not grooved'

FORI"I IV. Leaves of this form are spirally inserted
ãr "v" spreading blades ç¡hich are either incurved
(P1ate 35Ci or inðurved distally (E, Plate 35è) '

E.PlS606.Anunbranchedaxis.Notethatthe
leaves have a distinct adnate base and hlade and
that the adnate base is obtriangular or obdeltate.
ltlso note that the narrovrly triangular blades are
incurved distall1' anrl have convex (c) lateral faces
on their abaxial surface and a planar (p) or
slightly convex (sc) adaxial surface r'¡hich is
adnãte Lo the axis (acl) . F. P139638. Partly
preserved Ìeaf -blades of an unL-¡ranched axis. llote
Lft" acute l<ee1 (k) and steeply sloping 1ss)
lateral faces of the abaxial surface. These leaf-
b'lades are preserved in face vier^r.
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PLATE 35

FOR¡{ IV. Ã,8. P13607. An unbranchecl axis (ê)
äã]Fan enlarsement of part of it (B) . uote the
obtriangular or obdelÈate adnate base of the
Ieaves (Brobt) and the leaf-blades i¿hich are
preserved eCAe-on (ArBre) and are j-ncurved distally.
Also note that the acìaxiaÌ surfaces of the leaf-
blades are aclnate to the axis (E'ad) . C. P136428.
An unl-rrancheri axis hearing leaves with triangular
incurved overlappin=c k':lades. irlote the slightly
rounclec-l keel (rk) of their abaxial surface. The
leaves are more closely inserted than those of oÈher
specimens and are preserved in face viev¡. In
lateral viev,t they appear unguiform.

FORþl V. This form is characterized by spirally
ñElilrted, scale-like leaves. D,E. P13965. An
unbranched axis (D) an<l an enlargement of part of
it (E). Note the acute keel (Drk), sloping lateraL
faces (Drs) and pungent apices (o,pa) of the leaves.
The leaves are mainly narrovrly rhombic (D'E,rr),
but a few rhombic leaves occur at the base of the
specimen (E,r). F,G. P13960. .An unbranched
axis (F) and an enlargement of part of it (G).
Immmmmrtrote the rounded l.,eel of leaves of this specimen
(F,rk). As for specin¡en P13965 many of the leaves
are narror.¡ly rhombic (FrGrrrr), but some rhombic
leaves are l¡orne tor.vards the base of Èhe axis (Frr).
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PLATE 36

¿\. FORi'i VI. This form is characterized by spirally
inserted, sca le-liPe leaves. The free parts of
the leaves are corîplanate '*'ith the adnate tiase or
flattened onto the bases of subsequent leaves;
the abaxial surfaces of leaves are convex-

A, PL3964. Two fragrnents of axes which are
preserved close together, but are not joined'-
ltrote that the lear¡es do net overlap.

FORì{ V. B,C. P13643. An unbranched axis (B)
anã an enlargenent of part of it (C) . l'lost leaves
are rho¡nbic, i:ut a f ew narrorvly rhombic ones
(Brnr) are -Þorne near the l¡ase of the axis. The
abaxial stirfaces of leat¡es are keelecj and the keels
are rounded and usually flattenerl medially (B,C.fm);
the lateral faces of the adnate base are steeply
sloping (crss) . l:lote the grouP of smaller leaves
(8,sl). ÐrE. PL3644. A poorly preserved,
unbranchecl axis (D) and. an enlargement of part of
it (E). Only the outlines of leaves remain-
These shorv that the leaves \dere mainly rhombic.
l{ote the few narrowly rhombic leaves (DrE'nr)
and the group of smaller leaves (D,Ensl) .

FORII{ IV. F. P13627 . A poorly preserved,
unE-ñõhed axis. '"4ost of the leaf -blades are
preserved in lateral view (1). lTote that the
blades are narro\illy tria-ngular (nt) and appear to
be sliqhtly tetragonal in cross-section (txs).

G. PL3629. .?\n unl:ranched axìs, again poorly
preserved. Lìs¡. that the abaxial surface of the
blade is acutely ].'eeled (k) and that the adaxial
surface is adnate to the axis (ac1) .
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PLATE 37

A-H. FORI{ VI " A. PL3603A. An unbranched axis- Note
that the Ieaves are rhonrbic and have convex lateral
f aces " The basal angles are ac¡-rte (aba) and the
apices are acute ancl sliqhtly incurved. The free
portions overlap the bases of subsequent leaves'

B . P73966b. An unbranched axis krearing
spirally arrangeC rhomhic leaves. Other details
of the leaf ilrorphoì-ogy have been destroyed.

C,D. P1359-6A. An unbranched axis (C) anC an
enlargencnt cf the distal- half of it (D) . l'lote
the rhomk¡ic leaves r¡¡i th convex lateral f aces (C 

'
krottom half), the acute ,l--¡asai angles and acute,
sornetimes incurvecl. apices (Dra in a) . The leaves
are overlapping and Lhe margins of the free portion
are fimhriã'ce ic,nrfm) . The variation in leaf-
shape and síze'.vithin this specj-men could ref lect
a sãasonal ehange r ot the diãta'l half of the axis
may repr:esent young foliage. E - P13628. A
poórly-preservãd fragrnent of an axis- F. P73604'
an r-tn¡ränched axis. Note the convex lateral f aces
of the abaxial surface of the leaves- The leaves
do not overlap. G,H. P73647A- An unhranched
axis (G) and ãn enlargement of part of it (H).
Note that the ah,axial surface of the adnate base

ing near tire margins (H,ss)
s pungent (GrIt,pba).

is often steeply sloP
and the basal angle i
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PLATE 3B

FORB.í VI . A. P1.3 6 42A . An unhranched axis - Note
EñFpiratly inserted rhombic leaves r^rith convex
aL¡axial surfaces. The leaves do not overlap subse-
quent leaves. B. PL3966C. An unbranched axis
bearing narrovrly rhombic leaves rr'ith pungent basal
angles (pba) and apices (pa). C- PL3605. An
unbranched, poorly preserved axis. The leaves are
mostly narrorvly rhombic anci their basal angles and
apiceè are often pungenÈ. Ð. Àn unbrancheC,
poorly preserved, fragment of an axis.

FORM VIII. The leaves of this forn are spirall1t
Ïnseffi They have appressed or sliqhtly spreading
free portions and in shape range from lj-near-okrtrullate
to nairorvly obtrullate or narrowly rhornlric (in face
view) , or in lateral vier';, ëhe adnate base is approx-
imately linear and the fräe portion narrolvly oÌ:1on9.

E. P73630, An unbranched axis bearing leaves
rvith sJ-ightly spreadingr free portions (ss). llost
leaves are preserveC in lateral viev¡. l'lote the
approximately linear (al) adnate base and the narrowly
oblong free portion (no). In face viev¡ the leaves
ruould. be narrowly obtrullate.

PORI.I VII. this form is characterized by spirally
îñserfd' scale-Iike leaves wiÈh aPpressed to slightly
spread.ing free portions. The adaxial surface of the
fiee portion is usually convex, thus the free portion
has a tetragonal cross-section. FrG. P73677. An
unbranched áxis (F) and an enlargement of part of it
(G). Some of the leaves are preserved in lateral
viero¡ and appear partialllz bilateralty flattened
(Grpbf); they have i-'een compressed. l'lote the concave
Iateral faces of the leaves (G,c). Also note the
small rhomk¡ic leaves at the hase of the axis (F'G'r);
the free portions of these are slightly spreading
(Grss) . H. PI3633. A poorly preserved, unbranched
axis. The leaves of this axis have slightly spread-
ing free portions v¡hich are not tetragonal in cross-
section and are approxinately rhombic in shape.

I. P73608. An unbranched axis. Note the
obtrullate Leaves v¡ith s1ightJ-y spreading free
portions; tlreir abaxial surfaces are keeled, the keel
is acute (ak) and the lateral faces are steeply
sloping (ss). The free portions are tet'ragonal in
cross-iection; their adaxial surf,aces are convex (c)
and adnate to the axis (ad).
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PLATE 39

FoR-tMI. A. Pl3609. An unbranched axis.
Nõffiã ob:trullate leaves with slightly spreading'
tetragonal free portions. The abaxial surfaces of
the leaves are steeply sloping (ss) and some leaves
appear to be slightly hilateralty flattened (sbf).
rñis is probably not a result of compression of the
specimen (cf. specimen P73677, Plate 38F'G).

B. P74772. l.n unbranched axis- The free
portions of some leaves are slightly longer -than. -.Lhose of leaves of other specirnens of this form (sI).

FORÌã VIII. C. P13967. An unbranched axis
b-ffi-nq-eaves rohich are linear-obtrullate to
narrowly obtrullate in face view (1 ob). llote that
the leaves are thinner than those borne on other
speciFens of this form. Ð. P736478. An unbranched
a-xis bearing rhomk¡ic (r) to narrowly rhombic (nr)
leaves. The free portions of a few leaves are
slightly spreading (ss); these leaves slightly
resãmbté those of form VII. E. P136398. A frag-
ment of an axis, probably a terminal one. Note the
leaves of form VIII (r) and the srnall rhomhic leaves
(r) at the apex of the axis. F. P13675. A
poorly preserved fragment of an axis. Note the
ápproximately linear adnate bases (aI) and the
narrowly otrlong free portions (no) of leaves
preservãd in lateral view. Also note the thinness
of the leaves.

FORI4 vII. G. P73672. Àn unbranched axis. the
ãi,stãl-part of this axis has been compressed; the
outlineê of compressed leaves account for its unigue
appearance (cI). The anount of comPression has been
reduced tor'¡ards the base of the axís; note the
partially bilaterally flattened leaves (pbf). 

-H. P13673. ^È poorly preserved, unbranched axis.

FORl"l VIII. I . P73632. An unbranched axis. the
Ieaves are narroþ7 ly rhomb'ic (nr) to narrovrlY
obtrutlate (n ob); the basal angle is acute. I'lote
Èhe small leaves at the hase of the axis (sl).

J. P136L0. Part of an unbranched axis. The
leaves are narroløIy rhombic to narrourly obtrullate;
the free portions are only sliqhtly spreading (ss).
tJote the pungent lrasal anqles (pb,a) .
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PLATE 40

A-8. FORI'í VIII. ArB! An unbranched axis (A) ancf an
enlargement o
axis are main

F. FORI,I ïX.
r-nserted

f part of i.t (B) . The leaves of this
ly rrar::orvly rhonbic. Ìlote that their

abaxial surfaces are keeled (B,k) and have steepÌy
sloping lateral faces (B,ss). The free portions of
many of the leaves are slightly spreading (ArBrssP)
and. resernbl-e those of leaves of forr¡ VIf . C-8.
P13674A and B. ¡1 hranchecl- (P13614A) and a síngle
axis (P136148) (C) ancl enlargements of part of
PL3674A (D) ancl of P136748 (E). The leaves of these
specínens are linear-ol¡trul-late to narror"rly ohtrull-
ate in face vierv (D,ot:); in lateral vier'.r the adnate
base is approxilaa'Lely linear (FraI) and the free
portion narroruly oblong (Erno). Note the keeled
abaxial surface (DrErk) and the acute or pungent
basal angle (Ð,g,ba). The length-ratio of the adnate
base and free portion is qreater for some of the
Ieaves (C,1) . D. PL38i4A 

- 
Note that the lateral

fa-ces of the free portion are slightly concave (ss¡
and that the apex is acute (aa). B. P736748 

-Note that the acute keel has become rounded distally.

This form is characterized by spirally
leaves which consist of a bifacial adnate

base and a partially bilaterally flattened, spread-
ing b1ade. F. P13678. An unL''ranched, terminal
axis. The adnate bases of leaves are bifacial and
are keelecl on their abaxial surfaces (k); the blades
are partially leilaterally flattened and are not
tr,'¡isted or constricted at theír ínsertion. llote that
the lateral faces of the blades are slightly concave
(sc) near the median ridge (mr) and that the original
adaxial surface is apparently adnate to the axis
(a ad). Variation ín the amount of bilateral flatten-
ing is exaggerated because the blades have been
preserved at different angles.

G. FORM VIIÏ. P73962. An unbranched axis- Note the
slr.ghtly spreading (ss) free portions of the leaves.

t:11. FORI! IX. P73679. An unbranched, termínal axis.
ffiãGf -blades range f rom small, slightly spreading
and bifacial (bb) to large, spreading anc partially
hilaterally flattened (pbfhr). Note the short adnate
bases (sab), the median ri<1ge (mr) of parËially
bilaterally f lattenecl blad-es and the obtuse apex (oa) .
Some blades are approxirnately tetragonal in cross-
section "
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PLATE 4L

A-D. FORI1 VIII. Ã-C. P13642C. A. A number of
f-ñ!iñãE of axes. l.tany of the leaves are only
partly preserved and the axes are not in contact.
Dlote axes rla* and "b". BrC. Enlargments of
parts of A and in partícular of axes ¡'att (B) and
Itb'r (C) . Iiany of the leaves of P are linear-
obtrullate to narrorvly obtrullate in face view
(Brob). líote the convex abaxial surface of the
leaves (Brc ab s) and the greater adnate base to
free portion length-ratio for some leaves (D'I).
fn particular note the smaIl, rhombic, scale-like
teaves (r) borne tor^¡ards tl're apices of axes rra¡¡

(B) and sr!ìr' (C) . Ð. P13642D. A branched axis
bearing narrovily rhombic leaves (nr) which have
been replaced by rhoml-.ic, scale-like leaves (r)
towards the apices.

E-H. FORi:i IX. E, PL3635. A fragment of an axis-
ñffi;e short blarles (sfr¡ . F. P13616 - An
unhranchecl. axis bearing leaves rvith alrnost completely
bilateralty flattened blades (bfb). Note that the
Ieaves are large when compared r,¡ith those of other
specimens of this form. G. P1.36038. Part of an
unbrancheC axis. The leaf-blades have undergone
different amounts of bilateral flattening. tlote the
short adnate bases of leaves (sab). H. P73621-
A poorly preserved, unl¡ranched axis. Ì4any of the
leaf-blades are only partly preserved.
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PLATTì 42

A-C. FORrl IX. A,B. Pl3636. An unbranched axis (A)
and an enlargenent of part of it (B). The leaf-
blades are bifacial (À,b), Ìrut many of them have
been only partly preserved. Note the lonq adnate
Ìrases (ArBrlair) terroinated by a pungent basal angle
(B,pkra). Also note the lack of constriction and
twisting of the leaf-Ì:lades at their insertion.

C. P13622. An unbranched axis. The leaves
of this specimen are thin.

D-F. FOR¡"! X. This form is characterized by spirally
ÏñseiEed leaves r,rhich consist of a bifacial or
bilaterally flattened adnate base and a
bilaterally flattened, spreading blade. Some axes
have been flatteneci b1' compression, thus the
leaves appear distichous. D. P13598C. An
unbranchecl, terminal axis ri'hich has been partially
artificially flattened (compressed); some of the
Ieaves appear Cistichous. Note the hifacial adnate
bases (bab) and the blades rvith planar, striated
surfaces (ps-.¡ and acute (aa) or obtuse (oa) apices.
The bifacial adnate hases inclicate that the leaves
are not as strongly bilaterally flattened as those
of other specimens of this forrn, for example,
P73967, Plate 43e,Ð. E,F. PI3617. An unbranched
axis (E) and. an enlargement of part of it. (F) . Dïote
the bifacial adnate bases and the blades v¡hich are
slightly constricted at their insertion (Eosc) and
are traversed by a median ridge (Frmr). Some of
the leaf-blades have been preserved edge-on (Ere).

G. FCR.{ IX. P735988. A poorly preserved, un}.¡ranched
axis. Note that the leaves are smaller than those
of most other specirnens of this form.
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PLATE 43

A-8. FORI4 X. A,B. P13626 An unbranched axis (A)
anffi enlargement of part of it (B) . l4tany of the
Ieaf-blades have been destroyed or only partly
preserved; others have been preserved edge-on (Rre).
Note the approximately narror^rly otrlong, k,ífacial
adnate bases (Brno) vrith flattened abaxial surfaces
and the hílaterally flattened blades rvith slightly
convex surfaces (Brsc); no markings can be seen on
the surfaces of these leaves (A,B) . C,D. PL3967.
An unbranched axis (c) and an enlargement of part of
iÈ (D). ?he leaves are strongly k'ilaterally
f lattened and appear distichous. lrlote the bilat-
erally flattened adnate bases (Drbfab) (rarely
bifacial, D, bab) and blades (Drbfb); the surfaces
of both are planar and no markings are visible.
The blades are not constricted, but occasionally
appear adnate to the axis (D,ad); all blades have
been preserved in lateral víew. E. P13625. An
unbranched axis. The leaves are not strongly
bilaterally flattened. The adnate bases are
bifacial (bab) and are convex in cross-section;
the blades are bilaterally flattened, but have
slightly convex surfaces (sc¡. Note that the blades
are slightly constricted at their insertion (sco)
and that no markings are visible on their surfaces.

F,G. FOR¡1 IX. F. P73623. An unbranched axis bearing
thin leaves with long, bifacial adnate bases and
blades rrrith a median ridge (mr) . Note the pungent
basal angle of the adnate base (pba) and the laÈeral
faces of the l¡Iade which are slightly concave near
the median ridge (sc). c. P13624. Àn unbranched
axis. The leaves of this specimen are large when
éompared rvíth those of other specimens of this form.

H. FORItl X. P1.3620. An unbranched, terminal axís.
ñliñt ttre leaf-hlades have been destroyed or only
partly preserved. Ìtrote the bílaterally flattened
adnate l:ases v¡ith planar surfaces (p) and the
bilaterally flattened blades rphich are ridged
medially (mr). The blades have not been constricted
near their insertion and their lateral faces are
slightly concave near the median ridge (sc).
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