DEPARTMENT OF MINES
SOUTH AUSTRALIA

REAPPRAISAL OF SOME PALYNOMORPHS
OF SUPPOSED PROTEACEOUS AFFINITY -

III THE GENUS PROTEACIDITES Cookson ex Couper

by

AtR.H.AMartin* & Wayne K, Harris .

. .§§§ES>
3 OQ\
O
."It Q§&Q\'

*University of Sydney, N.S,W.

Rept.Bk.No. 73/140

G.S. . . No. 2546
D.M. No. 93/62
Pal.Rept. 8/73

4th June, 1973. °



CONTLNTS

N PAGT
ABSTRACT B K
INTRODUCTION ' | 2
PROTEA??ITES Cookson ex Couper

~ 195% emend. 3
POSTATRIOTRIORITES gen.nov | _ 5
CRANWELLIPOLLIS gen.nov /,/' : 7
EXCLUDED SPECIES & SPECIES

INSUFFICIEBNTLY KNOWN 3 8
- DISCUSSION | | . 10
ACKNOWLEDGEMENTS | | o E
REEEﬁENCE | ‘ FRR
:i EXPLANATION TC FIGURES o ae

Plan

Figure 1 - Aperture types in I'roteacidites & 1ts
allies Flan No.O710%40

. Photomicrogravhs of seclected species

Figure 2 - Proteacidites spp.

“ Figure 3 - Postatriotriorites spp.

" Figure 4 - Cranwellipollis spp.




i*: REA%RAISAL OF SOME PALYNOMORPHS OF SUPPOSED PROTEACEOUS ‘
AF_E.»I'N,ITY.._ III THE GENUS PROTEACIDITES COOKSON ex COUPER

Martln, A R. HQ, & Harr1s W‘K; Reappraisal of some palyno-
morphs of supposedkroteaceOus affinity, III The genus
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L Proteaczdltes Cookson ex Couper

e

{ The upper Cretaceous and Tertlary palynomorph

Proteac1d1tes Cookson ex Couper 1953, is shown to be morph— ~

jloglcaily 1nhomogeneous . , Two new genera, Postatfibfribritee B
renyellzpollls are propoéed, to receiye’gerpéin speciés
%¥ékcfﬁ&eaAfrom?Proteaoidites and Proteaciaitesbis emenAed.l
.“‘.The proprlety of ascr1b1ng all species of Proteaczdltes (and

i 53 the two new genera) to the famlly Proteaceae is brlefly -

'Idlscussed.‘ The natural afflnlty of many dlspersed pollen

remalns 1n doubt
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“Introduction

R

The palynomorph éenus Proteacidites Cookson ex -
Couper 1953 (type P, adenjth01des Cookson 1950) was deflned
'ﬂtt as "free,,lsopolar or sublsopolar trlorate occa51ona11y
:zfdlorate. Gra1n tr1angu1ar to sub-triangular, sides concave
1:to_convex between ora in polar view. Exine clearly different—
igiéfea*iﬁfo:iexinéﬁs and sexinous layers. »Sexine baculate,

i clavate or tuberculate, forming a very varlable pitted- -

.:fretlculate ‘retlculate or-pseudoreticulate sculpture in
iz?ienrface v1ewﬁf< Couper_(1953) comments: ~"This genus is
;Apropoeedeor thelreception of fossil'pollen of proteaceoos'
?aff1n1t1es wh1ch cannot be more accurately placed " In this
fnay was perpetuated a 51tuat10n in which a plexus of forms
>ﬁ:w1th very little morpholog1ca1 coherence was glven a common
T?igenerlc name’ hecause of‘“afflnlty",

:‘In Part I of‘thiE‘series the issue has been'discussed

“of the proprlety of acceptlng the occurrence of Proteac1d1tes}

‘Tand other ”proteaceous” palynomorph genera as evidence of
the famlly‘Proteaceae (Martln 1972) the conclusion belng
d'reached that 1dent1ty with the famlly should not be taken a
t;for granted Such acceptance runs the risk of falllng 1nto>
.;:the same error as was committed @@hy years ago when, on the
‘”91ba51s of leaf form, (at that time very insecure),genera
xenchfaS.Quercns L.and Salix L. were.ldentlfled world-wide

in‘Tertiary’ sediments.



”A?;lrstusteb:tonardsﬂa‘more'critical apbroach to the problem
o nould.be'the"clearer deflnition of the genus Proteacidites. .
}’Tr?ﬁlhe donbarison of Proteacidites hakeoides Couper with the

‘~Aa111ance of speC1es clustered round P. adenanth01des and the

' rea11sat10n that the d1agnost1c value of the structure of the

::-aperture had been hitherto neglected (Martin 1972) led to the
byauthors' bellef that the, by now, cumbersome genus mlght N
;i reasonably be subd1v1ded on the bas1s of apertural morphology
1nto better def1ne morphographlc genera. It then eventuated
that both present authors had been thinking along closely

parallel 11nes and a joint paper was decided on.

N Three main types of structure can be isolated; these

N "are shown in’ Flg' 1 and 2. These types may be described as
the P, adenanth01des type (cf. Fig. 1la) the',P.retieulqscabratus

|:fi type and the P pallsadus type (Fig. 1c). The re—examination of

the great maJor1ty of the species deflned by Cookson (1950)

\;g and of many of the New Zealand spec1es deflned by Couper(1960)

and those deflned by Harrls (1965 1972) and Stover & Partridge’

(1973), conv1nces us that subdivision is feasible. Gra1n shape

{?yand ex1ne-scd1ptnre alone,'on the other hand are unrealiable

'firbases_for generrc d1agnoses; Two new genera are here proposed

'"d:aha éroteaoidites'is‘emended}

‘;'béorEAcibiTés éodksoﬁ ex Couper 1953 enend.

lType spec1es - P adenanth01des Cookson, Aust.J. Sc1 Res. 83(2),

1950 172 3 Pl 2 f1g 21.

} Emended dlagn051s - Pollen éralns triporate; triquetrous, semi-

a lobate, subangular or semi- angular in polar view; oblat01d

i~ or i+ p511ate, w1th obv1ous ‘columellae, 51mp11- tdplur1 columel-

: late* angulaperturate;‘pores sometrmes ‘facing obliquely into



prox1ma1 hemlsphere, c1rcu1ar or nearlyAso _not annulate and -
“without postatrla; ektex1ne marglnally 1ncurved over more or
less protrudlng or more rarely truncate’ aperture endexine
thlck or taperlng into aperture, smooth 1nternally or if
'fhsa'slaghtly rrregular then foveolate in a narrow zone round the

h pore:-fSiie<of'grain small to.rather large or large.

ok Cblumeila.ﬁ The term ”baculum" used by Erdtman, 1966, to mean
;dﬁ structures both above and below the tectum (= teglllum) is’

. confu51ng We follow Faegrl & Iversen who use "columella"

: (a 11tt1e column) for supportlng rods below the tectum. f How-I
[ever,‘Faegrl G Iversen have no-term:in their system correspond—
'blng to unlbaculate and dup11bacu1ate The correspondlng terms C

551mp11 columellate and ;ﬂurl -columellate, proposed here, repair

uthls def1c1ency

Z.Q-Content =-Inc1uded in the genus are: P.alveolatus Stover 1973;

t“P confragosus Harrls 1972 P.crassus Cookson 1950 P.frank-

;tonen51s Couper 1960 thromen51s Harrls 1972 P, grandls Cook;

h,son 1950 P hake01des Couper 1960; P. 1sopogon1form15 Couper

141960 P 1ncurvatus COOhson 1950 P. le1ghton11 Stover 1973
P.ornatus Harrls 1965 P. pachgpolus Cookson & P1ke 1954
;_P”polymorphus Couper 1953 P, protrudens Sah § Kar 1970

AP pseudom01des Stover 1973 Pl.recavus Partrldge 1973; P recto; '
p'marglnls Cookson 1950 P.reflexus Partrldge 1973; p. retlformls
i Couper 1960 P Slmllls Harris 1965: p. Stlpplatus Partrldge 1973;
Elé symphyonem01des Cookson 1950 P tenuiexinus Stover 1973

ﬁ:P truncatus Cookson 1950 P. w1lkatanaen51s Harrls 19725 probably
P, obscurus Cookson 1950 (the exine of which appears unusual
vln‘that the.ectexlne str1ps off ea511y except in a narrow zone

round the pore) and the unnamed species from the Comaum bore,



s

.°;f;ment1oned in oonneotlon w1th the pore structure of P. hakeoades.
'ﬁ;(Martln,.1972) L _f : [3' S ';JA-

:hﬁﬁ Afflnlty - Some of these grains have been closely compared
>w1th members of the family Proteaceae, especially the trlbea
Q;Proteeae andiPersoonleae of sub-family Prote01deae.

] Resemb1ances haVe been indicated in several cases by allusion

;fln the spec1f1c eplthet (e g. ngphyonema R.Br, Isopogon R.Br.

{fex Knlght Adenanthos Labill.) The pore structure_of P.recto—'

v

: ”"‘marglnls though unusual 1s.close1y like that of some Western

o Australlan‘spec1es‘of Petrophile R.Br.ex Knight.7 However;
4;fone:$hou1d>not conclude that all these species are true -

fiProteaceae--*“~;

“;J:The botan1ca1 relatlonshlps of others is doubtful and not

>f¥?:known to be matched in any existing family.

POSTATRIOTRIORITE‘S gen.nov.

B . o . . .
_;Type spe01es - Postatrlotrliltes retlculoscabratus (Harrls)

"ycomb nov. > Palaeontographlca 115B (4-6) 1965: p.93,P1.28,
‘flgs 20 21 " .
;‘Dlagn051s vPollen gralns triporate; semilobate;'sub¥angu1ar

ﬂior sem1 angular in polar view: »oblate or oblatoid, ‘isopolar

”»j“ln equator1a1 v1ew‘ ‘ex1ne~scabrate rugulate or reticulate,

;'51mp11colume11ate or plurlcolumellate
_mur1 narrower or w1der than lumlna' sometimes also gemmate
5 or splnulose, angulaperturate, pore w1th post-atrium which

"15 often 1nterna11y foveolate or strlate (with’ rad1at1ng

,oostae'porl);'pores frequently also annulate.



;;ééﬁéeﬁtﬁ“;.Théfgpééies‘prd§i§i¢ﬁaix§biﬁ¢1uded in the genus-
‘ ff';ostéf;iocriomi;éé (éi Pioteao;dites) émnularis.comb.nov ‘
.&AK(Cookson 1950, p 170 Pl 1 flg 15) Pp. (al. Proteac1d1tes) asper
’f'comb nov (Sam01lov1ch, in Samoilovich et. al 1961, p.174,

54 f1g 1)

?TP (al Proteac1d1tes) asperatus comb.nov. (McIntyre 1968, p.194,
Efflgs 51 53)

‘j;’P. (al Proteac1d1tes) auratus comb nov. (Srivastava 1969,

“"';ip 1574 “P1.1, fig. 12)
l ] .
(al Proteac1d1tes) beddoe511 comb nov. .(Stover, in Stover
i{& Partrldge 1973 ‘p.pl. 10)

-f P. (al Proteac1d1tes) concretus comb,.nov. - (Harris 1972, p-58,

et flgs..48 49)

(al Protea01d1tes) dehaan11 comb.nov. = (Germeraad et al.

“'f1968 p 312 PL. o figs 3,4) ,}F;/.

bfPi (al Proteac1d1tes) latroben31s comb nov. '(Harris'1966,
.?:’p 332)
(al Proteac1d1tes) magnus comb.nov. (Samoilov{ch 1961,

f}p 175,,P154 flg 3

{i?; (al Proteac1d1tes) minimus comb.nov, !Couper'1954, pf479,
A::text f1g 1'& F1g 1.)"

(al Proteaczdltes) parvus comb nov. ”(Cookson 1950, p.175;

Q P1. 3 flg 29)

.P (al Proteac1d1ces) scaborétos comb nov. (CouberbigoO;pLSZL
Pl 5 f1g 22 23)

: é;‘(al Proteac1d1tes) trlpartltus comb nov. (Haffié 1972,

I
p 56 flgs 23 25)




Xal;ﬁroteaciditeS) tUberculiformis cOmbgnov.i.(Harris

‘f73i96§3 92 P1 .29 fig. 5)

P (al Proteac1d1tes) tum1d1p0rus comb nov. -(Samoilovich'
fﬁLﬁg 1961 e 170 P1.51 f£ig.3, P1, 52 f1g 1.).

ffAfflnltg:—-The relatlonshlps of many of these gralns appears

to be to certaln genera ‘of Proteaceae in the trlbes Macad—

'
N

;ﬁamleae, Embothrleae;'Grev1lleeae, and Oriteeae, to the pollen
““ofiwhioﬁ they bearAa resemblance,‘eg. P.annularis, p. reticulos-
»fcabratus (see Mart1n, 1972 Pl. fig.2 Macadamia F;v M.).{

::However varlous genera of Icac1naceae, Saplndaceae and

}_lsolated genera of other families have sculptured pollen

- which 'is triporate and has a quasivestibular structure such
"askan‘atrium or poStatrium. 'P.dehaanii could quite easily

-

be a spec1es of Allophylus L. P. asper, P.magnus and P.tumid-

N 1porus are accepted he51tantly, as thelr apertures, appear

generally "notched“' a feature unusual for Proteaceae, and

absent in other spec1es of POStatrlOtrlqlteS.

' CRANWELLIPOLLIS gen .nov._

“}?Sgnonomg =, 1953 Proteac1d1tes Cookson ex Couper (1n part)
iiTgpe spe01es-” Cranwelftpollls palisadus (Couper 1953) comb

E”nov;. Paleont Bull s Welllngton, 22, pp.42-43, P1. 5,

‘;flgA254 also Couper 1960: ibid 32 p.49, pl.5, fig.17.
“Dlagn051s Pollen gra1ns.tr1porate{' sub-angular or semi-

xﬁ angular 1n polar v1ew Subioblate;.oblate or oblatoid in

Aequatorlal vrew'*1sopolar or para1sopolar exine scabrate,

verrucose pllgge, splnulose or baculate, columellate,

angulaperturate, amb smoothly rounded ‘at-pore, not pro- :

,_.—\;;‘_”,

. trudlng, pores more or less c1rcular 'w1thout annulus or

'postatrlum endex1ne and ektexlne unlform in. thlckness to




.. pore margin, endexine ‘thicker than ektexine.

:behténtﬁ-'érénueiiiPOIIis (ell Proteacidites).subpalisadus
fﬁfgomb nov‘ (Couper 1953, p.43, P1.5 fig. 55) .

1iéﬂ ( al Proteac1d1tes) splnlferus comb nov. -(McIntyre 1968,
,’ff-p 195, flgs 62 63) .
T>£;C (al Proteac1d1tes) tortuosus comb nov. (Harris 1972, u.57,

-A*i;flgs 28,29 flgs 12-14)

lbiTadi{ Proteac1d1tes) tuberculatus comb.nov. - (Cookson 1950,
#:p 170, flgs A2 14)

“iAfflnlty.. The relatlonshlp of these gralns is doubtful
;Scabrate and other types of ornamental ex1ne occur in
-Ttrruorate; nonlatrlate gralns in a. number of non-proteaceous

ﬁgenera There 1s a p0551b111ty that C. pallsadus and c. sub—

Afpallsadus lack a tectum whereas C. tuberculatus has a definite

‘f‘tectum, the presence or absence of this feature could be

‘55reasonable grounds for subd1v1d1ng the genus further Wlth
_?the posslble exceptlon of Franklandla R.Br. non- tectate pollen
'b.gralns are unknown in Proteaceae : C palisadus and C. subpalls—
:}fadus bear at least a.superf1c1a1 resemblance however. to

»;Placospermum C T Whlte et Franc1s “and some spec1es of '

'”;'Persoonla,Sm 1n the Tr1be Persoonleae of Proteaceae whlle

T:C;spinifErus resembles Oreocallis R.Br. in the Tribe Embothrieae.

i‘Excludedfspecies'and.species insufficiently known

C




*épecles‘described'as Proteacidltes but which have .

fnotﬁheeniseen"by us or for which»insufficient evidence' exists
;]~£§:Q5frahf ascription to any of the above genera are listed
Vo b‘e'll_ow.“..‘ IR l .
'?:{Proteacrditeshthalnannii Anderson 1960. lhis form ‘has short
‘=h,colp1 and must therefore be excluded from Proteac1d1tes.
"péroteac1d1tes retusus Anderson 1960. ThlS is descrlbed as
A~ipossesslng an endannulus and vestibule (text f1g lb).. It

‘ appears closer in aff1n1ty to brev1colpate forms descr1bed
;-ifelsewhere as Labrocolp01d1tes (Mart1n 1972) or to
1‘Symp10001pollen1tes Potonle, 1951.

F'; Proteac1d1tes crassiporus Samo1lov1ch 1961 appears to have

-}j the same pore structure as the genus’ Oculopollls Thomson G

'Pflug

N

j;Proteac1d1tes egerensrs Nagy. 1963 The species was founded
: ;-on.a351ngle (corroded?) spe01men and requires more study.
'3,Protéacidités5iSopogonoides‘Ste1'mak 1960 is compared by its

ffauthor?-to P.truncatus Cookson. The descr1pt1on and 111ustrat_

~ion alone do not permlt one to judge.

“:;Proteac1d1tes bakker1 Thlergart Frantz, & Raukopf 1962.

hDescrlptlon and 111ustrat1on 1nadequate requlres further
"study -r“;wjffr R
‘,Proteac1d1tes amolosex1nus Dettman & Playford 1968 ‘The

.“descrlptlon of the exine suggests that a form somewhat like’

' Cranwelllpollls-1s 1nvolved. The more or less everted
‘ pore does not f1t thls genus however Pending an examination

\'of the spec1es we prefer not to make any alteration in its

ffattrlbutlon




-10- -

.. Protéacidites africanus Sah 1967. The type specimen has demi-'
krcoipoidspon one.face and is closely comparable to Cardio-

ijroteacidités"terrazum'Rouse 1962, appears to be close .to
“”} P.retusus and P.thalmannii. .Its author states that it was -
fﬁfirst‘referred-to‘symplocos; and the precise reasons for its

,.reappralsal as Proteac1d1tes are not clear.

\

:;The presence of annu11, transverse costae and very short
°Tcolp01ds must exclude it from Proteac1d1tes and place it

.-close to Labrocolp01d1tes

‘~.Proteac1d1tes longlsplnosus Jardin & Mag101re 1963l The
ftorm and ornamentatlon do not recall the family Proteaceae
',?verf closely % The authors suggest morphological afflnlty to
T{Trlorltes SpanSUS Couper 1954 and seem to 1mp1y a tax—

ﬁaﬁonom1C'aff1n1ty with Solanaceae of T111caeae;

’ t"Proteadlc.ltes tlenabaren51s Jardlne & Magllore 1963 The
'yﬁnotched appearance of the rather 1ndlst1nct but protrudlng fo
'pore,.seems to dlstlngu1sh thlS form from Proteac1d1tes, g

;Postatrlotrlorltes, Cranwelllpollls or Labrocolp01d1tes,x
tthough 1t 15 someth1ng 11ke P. amolosex1nus, and some other

NLUpper Cretaceous forms Its attrlbutlonhto Proteac1d1tes,

Wllke that of these latter spec1es should be very provisional,*

‘Dlscu551on _

Many of the descr1bed palynomorphs 1nc1uded in

?iPostatrlotrloltes, Cranwelllpollls and Protead1c1tes are

fundoubtedly true Proteaceae ‘It has been shown above that -

73Proteaci&ites may be subdivided so as to correspond better . .




-11-

‘.Qitﬁ.?eéi éollen ﬁbfbhoiogical differeﬁces-betweenAthe taxa,
o but';t is‘not possiblé to défipe these so as to excbude'paly-‘
fj;nomofphs from’sources.other than Proteaceae. Nor is it des-
»:'irablé téfdo>so:‘the only criterion for definifion qf a. .

X akpalyhomorph'SpeCies ought tobbe its own morphology. Hence -

ﬁ;fthgre‘must al&ays‘be some doubt whether a given taxon represents
a ﬁarticﬁlar‘néfufai‘family of plants. .Wheré an element of
“~¥ge6gféphical unlikeiihood is invélyed, where macro-fossils of
ZVItﬁé.family'hé§e never been convincingly subéfantiated, and
:?n éf;éténaé bla ;s the Cretaceous, in which very‘few angio-
:'};spermoué fpgsils can be identified to family level, tﬂis doubt

.. should be kept well in mind.
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Explanation to figures

Fig.1 - Aperture types in Proteacidites & its allies (8cale
diagrammatic). : |

A. Protescidites type as in IF.incurvatus. B.Postatriotriorites

type as in P.annularis C. P.concretus. D. P.latrobensis.

.+ E. Construction of pore of Proteaceae with post-atrium

(elg. Hickensbéachia), and of Poéstriotriorites.

F. Cranwellipollis type.

.

* .

>Fig.2 Proteacidites kopiensis x 1000. B. Proteacidites incurvatus
- X 1000, Nomarski differential interference contrast.

Fig.% & and B. Postatriotriorites annularis x 1000, B. in

- . Nomarski differential interference contrast. C and D.-

" Postatriotriorites lutrobensis x WOOO;:b. in Normaréki

~

- differential interference contrast. E. Postatrictriorites

'reticuloscabratus x 7500. I. Postatriotriorites concretus
. x 750.

ES

Fig.4 A. Cranwellipollis ép. X,750.'B.'Cranwellipollis tortuosus

- x 750, .



Flg 1.

DEPARTMENT OF MINES — SOUTH AUSTRALIA Scale: D"°§~
Compiled: vy 4. ‘ , ' Date: 4 . ¢-713
Dro. Wik, ide. APERTURE TVYPES IN /’roleau‘{’/ef & Dre. No.
ITS ALLIES s 10340

. 1300672 €5552




FIG.2

FIG.3

FIG.4




	Report Book 73/140 - Reappraisal of Some Palynomorphs of Supposed Proteaceous Affinity - 4 June 1973

	Contents

	Figures





