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ABSTRACT 
Podocarps from a new locality are described 

under the following names, Podocarpus strzelecki­
anus sp. nov. (Eupodocarpus), P. tasmanicus sp. 
nov. (Stachycarpus), P. setiger sp. nov. (Dacry­
carpus), P. goedei sp. nov. and P. acicularis sp. nov. 
(of unknown Section), Microstrobus sommervillae 
sp. nov. and C01'Onelia molinae Florin. Of these P. 
tasmanicus, P. strzeleckianus, and Coronelia moli­
nae represent sections or genera previously un­
known in Tasmania, M. sommervillae represents 
the first fossil record of Mierostrobus. Some 
features of the distribution of the Podocarpaceae 
are discussed. 

INTRODUCTION 
Conifers from the Tasmanian Tertiary were dis­

cussed by Florin (1940), and further studies 
(mostly of ponen) have since been undertaken by 
Cookson (1953), Cookson and Pike (1953, 1953a, 
1954) and Cookson and Duigan (1951). There still 
are not many records of macrofossils. Lately Mr. 
Albert Goede, University of Tasmania, discovered 
a rich Lower Tertiary locality at Buckland, and 
with Mr. J. L. Davies, most generously turned the 
material over to me. I thank them for this 
courtesy. The following covers some of the Podo­
carpaceae, most of which belong to genera or 
sections already known from pollen, but some new 
records are included. 

MATERIAL AND AGE 
The Material. The material consists of detached 

leaves and fragments of leaves and shoots in a soft 
clay. At its best the clay is almost solid plant 
matter. The richest blocks were found loose in the 
bed of the Tea Tree Rivulet, and the possibility 
was considered that they might not belong with the 
strata on which they were resting. However, with 
Mr. Goede's help other material with, in part, the 
same fiora, was found in situ. It is most likely 
that all comes from the same deposit. 

The plant beds occur as lenses in lacustrine 
clays, and the material, is, presumably, the" sweep­
ings " of the forest fioor carried into a lake or other 
still water. 

To isolate the plants the clay was soaked in 
dilute nitric acid (about 10% HNO,), when it 
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broke down, and the plant material could be 
decanted off from the remaining clay. The frag­
ments were then divided into sorts of leaf, and 
cuticles prepared from each sort. Although the 
final identification had to be done on the cuticle, 
after a while it became possible to determine the 
fragments unmacerated in about four cases out 
of five. 

The locality of all species is: Bed of Tea Tree 
RivuLet, about two miles upstream from the Gate­
house Marsh causeway, Buckland, Tasmania. 

For comparison, herbarium material and cuticles 
were exammed from the following species: Acmo­
pyle pancheri, Dacrydium bijorrne, D. coZensoi, D. 
kirkii, D. jranklinii, D. jalcijorrne, D. taxoides, D. 
cupressinurn, D. intermedium, D. elatum, Micro­
strobus niphophilus, M. jitzgeraldii, Microcachrys 
tetragona, Podocarpus andinus, P. montanus, P. 
spicatu8, P. ladei, P. jerruqineus, P. jerruginoides, 
P. totara, P. lawrencei, P. acutijolius, P. hallii, P. 
nivalis, P. gnidioides, P. minor, P. vitiensis, P. 
dacryiodides, P. imbricatu8, P. eZatus, P. spinulosus, 
P. drouynianus, P. Zatijolus, P. henke/ii, P. jaZcatus, 
and P. gracilior. 

Age.-Among the material ar.e specimens of Cor­
onelia moZinae Florin. This species is only known 
from the Eocene Concepcion Coal Measures of 
Chile. Dr. S. Duigan kindly examined the pollen 
from one sample and found Ephedra notensis and 
Triasaccites micropertus, both only known so far 
from lower Tertiary or earlier localities. The 
evidence is not as strong as would be desirable, 
but a Lower Tertiary age seems most likely at 
present, possibly Eocene. 

Nomenclature. The nomenclature of the fossils 
is unsatisfactory. Several species of podocarp 
pollen have been described (e.g. Couper 1960). and 
it is highly likely that some at least were produced 
by the s'ame trees as produced the foliage here 
discussed. One is forced, however, to make a new 
name for the foliage, in absence of knowledge of 
the parent plant of the pollen. When the male 
cones are found, it is to be hoped that some of the 
names here suggested can be abandoned. 

Throughout these notes type and figured material 
is referred to by its registration number in the col­
lections of the Department of Geology, University 
of Tasmania, where it has been deposited. 
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}'IG ,1.-~-Dacr1Jd'ium ta~coide8, A-D, I; D. H; Podocarp1J.,R jernl!I£neU8 E; P. dacrydiodc8, F; P. v-it1'cnsis, G: 
l1tinor • .T; P. faleat?!s, K. 

A~D: Leaf bases. A, 13, of a leaf borne edge OIl to the- shoot and scarcely hvisted; C, D, borne fiat on and strongly 
twisted x 15. 

E-K: Portions of sho\v leaf arl'ang"ement. F note spirally inserted leaves flattened jnto one place with adjacent 
]e<1xes pointing in same direcHon. 

E. G x l.5. I. J x 1; II x 0.5; K. 0.75; F x 10. 
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DESCRIPTIONS 
Family PODOCARPACEAE 

Genus PODOCARPUS L'Herit 
Section: Eupodocarpus, sUb-section D Gray 
PODOCARPUS STRZELECKIANUS sp. nov. 

PI. I C; Figs. 2 A, B, D, E, 6L-T. 
Type specimen (Holotype) : University of Tasmania, 

81917 see Pl. I C. 
Di.agnosis. Leaf 2-3 mms. wide, a.bout 1.5 cms. 

long, probably borne spirally on shoot and leaves 
not or only slightly twisted into two rows. Leaves 
monomorphic (as far as known). Leaves fiat, of 
moderately thick substance, margins scarious, and 
showing small shoulders near the ap.ex, but parallel 
sided over most of their length. Short petiole 
present, showing only slight twisting, more or less 
symmetrically inserted; leaf widening to full width 
within 1-3 mm. of petiole. Apex pointed, but not 
acuminate. Midrib projecting very slightly on 
stomatiferous side of leaJf. 

Cuticle 1.5-2 fl thick, but thinner over stomatal 
zones. Leaf hypostomatic, showing longitudinally 
orientated stomata close set in two narrow stomatal 
zones. Epidermal cells outside stomatal rows more 
or less elongated, 70 fl X 20 fl, outlines thin about 
1.51", nearly or quite straight. In stomatal bands 
cells about 50 fl x 20 jL, outlines thinner, and 
straight. Cells over scarious margin somewhat 
wider than over rest of 1eaf. Cuticle devoid of 
papillae or other ornament. 

Stomata lying in rows about 12 (5-16) stomata 
high, stomatal zone showing 5-7 such rows across 
its width. Stomatal rows lying in 2-4 groups across 
width of a stomatal zone; within such a group 
laterally adjacent stomata having their lateral sub­
sidiary cells touching; but having 1-3 rows of cells 
lying between any two such groups. Adjacent 
stomata in a row normally sharing a terminal sub­
sidiary cell. Lateral subsidiary cells normally two, 
raTely three; stomata on edge of a stomatal group 
sometimes amphicyclic, other stomata rarely 
amphicyclic. 

Stomatal aperture more or less rectangular, 20 jL 

x 10 jL, often distinctly .elongated. Florin ring 
present. Surface of guard cells thinly cutinised, 
and scarcely thicker cutin present around the aper­
ture. 

Description. The material consists of broken 
leaves only no complete or attached leaf has been 
seen. The longest specimen is 1 cm. long (fig. 6 Q), 
and it is the basal part. By analogy with living 
conifers, it is likely that the presence of a petiole 
sometimes somewhat twisted (fig. 6, 0, P.l, indi­
cates that the leaves were spirally borne and 
showed a slight tendency to be in two rows. In a 
good many hand specimens, the stomatal zones 
can clea.rly be seen, and between them the midrib 
projects very slightly (figs. 6, P, N); these speci­
mens also show that the leaf was fiat, or perhaps 
rarely slightly concave (fig. 6 R), and it appears 
not to have tapered towards the margin. The 
scarious margins, and its shoulders can be seen 
both on the intact specimen (figs. 6 L, M, S. T) and 
also on the cuticle as differently shaped cells. 

No small leaves of this species were seen; it is 
probable, therefore that like e.g. P. lawrencei, P. 
sirzeleckianus did not show a regular and pro­
longed series of small to large leaves in each year's 
increment. 

Specimens from all parts of the leaf were avail­
able for maceration no stomata on the upper leaf 
surface were seen. The form of the stomatal zones 
is shown in pI. 1. C, they were narrow, and sharply 
set off from the margins and midrib. They formed, 
however, a line of weakness in the cuticle, and were 
usually torn, often before manipulation. The 
arrangement of stomata within the zones is shown 
in figs. 2 A, D and given in the diagnosis. An im­
portant point is that the cell outlines were either 
straight, or only the slightly wavy (figs. 2 E). The 
Florin ring is visible on every stoma examined, but 
most plainly on the lateral margins of the stomatal 
pit (fig. 2 A, E). 

Classification. Podocarpus strzeleckianus is be­
lieved to have small (1-2 cm.) leaves, probably 
spirally borne, petiolate with a scarious margin, 
hypostomatic with the stomata disposed in two 
well defined zones. This sort of leaf, according to 
Laubenfels (953) is found chiefiy in the Taxaceae, 
Pinaceae, Cephalotaxaceae and Podocarpaceae. 
The first three are unlikely, for P. strzeleckianus 
shows points of difference from all, e .. g. it lacks the 
cuticular papillae of the Taxaceae (Florin 1931, 
1958,). They are also unlikely on geographical 
grounds (Florin 1963). On the other hand it 
agrees well with cer'tain podocarps, especially those 
of the subsection D of section Eu-podocarpus (Gray 
1956, see also l"lorin 1931; Wasscher 1941, Orr 
1944). The other sections can be disposed of: 
Dacrycarpus has bilateral juvenile leaves and awl­
like adult ones, Microcarpus scale leaves, Nageia 
several veins per leaf, Polypodiopsis a special leaf 
arrangement and nearly equally amphistomatic 
leaves, Afrocarpus has amphistomatic leaves, and 
Sundacarpus large leaves. The section Stachycar­
pus is a possibility, but in this section the hypo­
stomatic species appear to have rather wide stom­
atal zones (Florin 1931 and cf. figs. 3 A, D) and 
strongly wavy cell outlines. Of the other sub­
sections of Eu-podocarpus, sub-section B has no 
Florin ring (this subsection contains the mainland 
Australian species P. spinu/osus P. elatus and 
others), while sub-section E (P. rostratus) has 
minute leaves. Sub-sections A and C appear to be 
charaoterised by having rather large leaves, that is 
2 ems. or more long, and this makes them unlikely, 
though remaining perhaps a possibility. Sub­
section F has large leaves and also no Florin ring 
(Bucholtz and Gray, Gray 1948, 1953, 1955, 1956, 
1958) . 

A difficulty might be that the cell outlines are 
usually (but not quite always) straight; P. gnidi­
aides is nearly the same, however. It might be 
argued that the scarcely projecting midrib is a 
difficulty. I doubt this, for in a species such as 
P. lawrencei described as having a strongly pro­
jecting midrib, living material, or wet rotten leaves, 
do not show a projecting midrib; what happens is 
that as material dries, e.g. on an herbarium sheet, 
the tissue under the stoma tal zones collapses. 
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FIG. 2,·-f'odo(:ar}!1(,c; strzelcekia'I'Lus, A, B, D, E; P. gnidioidl:S, C; P. tawrnani,('us. F, H; P. totarn, G. 

A D: Lo\ver cuticle. with stomatal rows and (At to left) margin. x 350. 8UnG. 
E Upper cuticle, margin marked by arrow, showing differently -shaped cells. x 170. 81916. 
C Lower cuticle, note similarity to A and D. Herb. N.S.W. x 350. 
E StOToatal details and sinuosities of cell outlines. x 600. 81916. 
F, H: Upper and hrwer cuticle, shov,'ing stomataJ arrangement in stomatiferous zones. x ~30. R1909. 
G: Lower cuticle, showing' stomatal alTangement and sinnositie:.:; on outline::;. Herb. N .S.W. x 350. 
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It is not possible to compare P. strzeleckianus 
specially closely with anyone of the species placed 
in sub-section D. In showing a scarious margin and 
a nearly fiat leaf P. strzeleckianus resembles P. 
totara and is distinct from e.g. P. Zawrcncci. The 
cuticles of sub-section D seem to show two inter­
grading sorts of stomatal arrangement in the zones; 
either the stomata are more or less evenly scat­
tered, and without touching lateml subsidiary cells 
(P. totara, P. hal/ii, P. lawrencei, P. nivalis fig. 2 
G) or else the stomatal rows are grouped into sub­
zones within which lateral subsidiary cells of ad­
jacent stomata do (often) touch, each sub-zone 
being separated by a file one or two cells wide from 
its neighbours (figs. 2 C). This is the disposition 
most usually seen in P. strzeZeckianus (fig. 2 D) 
and it is also seen in P. gnidioides and P. acuti­
foZius. 

Sub-section D has not been definitely reported 
fossil from the early Tertiary before. Florin 
0940: 33) considered the Elatocladus kerguelen­
ensis Seward and Conway (934) was probably of 
the group, close to P. nivalis, but in absence of 
microscopic detail did not make a firm identifica­
tion. It would seem likely that this sub-section was 
already defined by the Tertiary, in at least one of 
the areas it now occupies, but it is very doubtful 
whether the species now extant were then in 
existence. 

Section: Stachycarpus Endlicher, sub-section I di­
oblastus Bucholtz and Gray. 

PODOCARPUS TASMANICUS sp. nov. 

PI. I A; Figs. 2 F, H; 3 A, D, E; 6 A-K; II A, B. 
Type specimen (Holotype) -University of Tas­

mania No. 81905. See figs. 6 H, 1. 

Di.agnosis. Leaves 2-3 mm. wide,about 1 cm. 
long. Almost certainly spirally borne, and larger 
leaves very probably twisted into two rows. Leaves 
dimorphic, size ranging from small oval leaves 
2.5 x 1.5 mm. to size given. Leaves fiat, of thick 
substance tapering to a thin, but not scarious nor 
inrolled, entire and even margin. 

Petiole, or (at least) a basal contraction of the 
leaf present, up to 2 mm. long and in larger leaves 
asymetrically inserted, leaf widening within 3 mm. 
to maximum width ;thereafter more or less parallel 
sided, or rarely bulging slightly. Apex pointed or 
blunt. Midrib obscurely visible on lower leaf sur­
face. 

Cuticle 2-2.5 fL thick more or less same thickness 
all over. Leaf unequally amphistomatic, showing 
on lower surface two wide stomatal zones separated 
by a distinct non-stomatiferous zone over the 
midrib. On upper surface, stomata up to about 
half as numerous as on lower surface, usually more 
or less scattered, especially numerous in the midrib 
region; distally, sometimes showing imperfect 
separation into two zones. Epidermal cells out­
side stomatal bands elongated longitudinally. 65 fL 
x 24 fL, outlines slightly wavy, or pierced by holes, 
or (most often) straight, 5 I' thick. Epidermal cells 
in stomatal zones about 38 fL x 30 fL, otherwise 
similar to the rest. Cuticle devoid of papillae or 
other ornament. 

Stomata lying in rows about 15 (7-20) stomata 
high, and stomatal rows separated from one 
another by one or two rows of cells so that lateral 
subsidiary cells of adjacent stomata do not touch. 
Within rows stomata usually having their own 
terminal subsidiary cell, terminal encircling cell 
either absent or shared between adjacent stomata. 
Usually two lateral subsidiary cells, but three or 
four seen, stomata most often amphicyclic with 
respect to lateral subsidiary cells, or stomata in 
adjacent rows sharing a lateral encircling cell. 
Stomata on upper leaf surface as those on the 
lower. 

Stomatal aperture rounded, or rectangulaT, 14 ,u 
x 8 1'-, sometimes almost square, Florin ring present, 
but sometimes indistinct. Guard cells feebly cutin­
ised. even round the aperture. 

Description. As with P. strzeleckianus attached 
leaves have not been seen, but again as in that 
species, the presence of a more or less strongly 
twisted petiole suggests a spiral leaf arrangement, 
in this case more definitely modified by twisting 
into two rows. There area f.ew complete probably 
small leaves (fig. 6 A, C, H) but more fragments; 
the leaf seems to have been a small one, how­
ever, i.e. less than 2 ems. long. There is a steady 
gradation between the small almost scale like leaves 
and the larger ones, and, except for size and the 
position of the petiole (or basal contraction) there 
is no difference between the different sorts of leaf 
(fig. 6 C, D). A similar gradation can be seen over 
the years increment in Podocarplls jerrugineus, P. 
ladei and P. jerruginoides and doubtless others 
(figs. 1 E, J). It is unlikely that P. tasmanicus 
was like e.g. Sequoia sempervirens in which the 
change ov,er from small scale leaves to full sized 
ones tends to be abrupt. 

In this case, as in P. strezeleckianus, I assume 
that the surface upon which the midrib projects, 
and upon which the majority of stomata lie is 
the lower; this seems to be only reasonable (Florin 
1931, Laubenfels 1953). 

In most leaves the margin shows one or two cell 
rows beneath which the substance is thin, almost 
to the point of forming a scarious margin (fig. 
6 H, 1). This feature is not accompanied by any 
dit'f.erence in the epidermal cells, and I suggest it 
probably represents a tapering margin (e.g. P. 
jerrugineus) as against a thick one (e.g. P. law­
renceil . 

The cuticle is somewhat variable. especially in 
the number of stomata on the upper leaf surface 
(PI. 1 A and figs. 2 F, H). This feature however, 
is also variable in the material of living Podo­
carpus species, and I am inclined to disregard it, 
though it is always possible that the material is 
composite. On the under surface the non-stomati­
ferous zone over the midrib (fig. 11 A, B) appears 
to be constant and well marked. The cell outlines 
are shown in figs. 3 C. On the other hand the 
stomata were similar in all the material, the chief 
variation (which was not great) being in the shape 
of the stomatal pit (figs 3 A, D). The Florin ring 
was sometimes obscure, though I think probably 
always present, and of about the same size all 
round the stoma. 
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FIG. ~i.-PodocarjJus i-asTIIO'niCHs, A, D, E; P. acicularis, B; P. an,di'HllS, C; P. jerrug-ineuH, F: Coronelia 1nolinc(c, G, H. 
A, D: Cuticle from large and small leaf re:->pectivcly, sho'wing varying appearance of stomata and epidermal ceIls. x ,130. 

A. 81911. D, E, 81912. 
B: Somatal details and subsidiary cells. x GOO. 81H25. 
E. Stomatal details, showing Florin ring, and holes in the cdl outlines. x 600. 
e, F: Upper cuticle sho\ving' stomata; note straight cell outlines in F. C. Bot. Hobart.; F'. Herb., N.S.Vl. x 230. 
G: Stomata. cell outlines and a large hair. The cells scarcely are papillate. x 430. 
H: The same) note large papillae on some celb. x 430. 81898. 
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P. tasmanicus and P. strzeleckianus superficially 
are similar, but can fairly readily be told apart, 
on the hand specimen by the form of the margin, 
and by nhe appearance of the stomatal bands, 
which are scarcely visible in P. tasmanicus. The 
cuticles separate them without difficulty, there is, 
indeed scarcely a feature in which confusion could 
arise. 

Classification. Podocal'pus tasmanicU8 is believed 
to have had spirally disposed leaves, probably 
twisted into two rows, and grading over gradu­
ally from small to large leaves but all more or less 
of the same sort. The leaves were small (1-2 em.! 
fiat, petiolate, unequally amphistomatic, with 
stomata lying in two wide rows on the under sur­
face, but more scattered above, and all longitudin­
ally orietated. It seems to me that this combination 
of characters again indicates the Podocarpaceae, 
genus Podocarpus. Following the argument given 
for P. strzeleckianus, I suggest that P. tasmanicus is 
likely to belong to the Section Stachycarpus. 

It is possible that these leaves might be the 
juvenile leaves of a Dacl'ydillm species, but this 
is I think unlikely. There are fewer stomata on the 
upper leaf surface than appears to be usual in 
Decrydiurn juvenile leaves, and there is evidence 
that the leaves were twisted into two rows. The 
stomatal zones are also more definite than appears 
to be usual in Dacrydimn. 

Section Stachycarpus has been divided into two 
sub-sections by Bucholtz and Gray (952) as 
follows:--

Idioblastus-with idioblasts, and an unequally 
amphistomatic leaf (P. iadei, P. jerruginoides 
and (originally) P. disiichus). 

Eu-prumnopitys--without idioblasts, and hypo­
stoma'tic, except P. andinus and P. ferru­
ginells (described as hypostomatic, but see 
p. 7). 

The fundamental character is the presence of 
idioblasts. These would be difficult to demonstrate 
in fossil material, though they might be visible in 
partly macerated leaves (cf. Harris 1958). In fact 
I have been unable to see anything that could be 
called an idioblast, hut t,his is not conclusive. 

As regards stomatal distribution there is diffi­
culty, P. tasrnanicus approaches P. ladei in number 
of stama'ta on the upp.er leaf surface, and like P. 
Zadei shows a definite non stomatiferous zone over 
the midrib, though more definite than P. ladei 
(fig. 10 A, F). There are still not nearly as many 
stomata on the upper surface in P. tasmaniclls as 
P. ladci. P. tasmaniclls shows more stomata on the 
upper leaf surface than P. jel'rllginoides and P. 
distich'Us, and differs further from these leaves in 
showing a definite non-stomaUferous zone over the 
midrib (figs. 11 E). It resembles P. jerrugineus 
in this (fig. 11 C) though having more stomata on 
the upper lea'f surface. P. jcrruginclls also may 
show, like P. tasmanicus, nearly straight cell out­
Hnes, unlike P. jerruginoides, but again like P. 
ladei. The leaf margin is also believed to have been 
tapering as in P. !errugineus. 

On the whole I think comparison is closest with 
P. ladei, and P. tasmanicu8 is accordingly placed in 
SUb-section Idioblastus. It is interesting that P. 

Zadci has the smallest idioblasts of the three species 
of the sub-section. It is also interesting that there 
is the uncertainty in classification (there is not in 
dealing with the cuticles of the living species, so 
far as I have seen them) : it might suggest that in 
the ,early Tertiary the difference between the two 
sub-sctions was not so great as at present. At 
present P. ladei grows in a small area near Ather­
ton (Queensland) P. jcrrllginoides and P. distichu8 
in New Caledonia, and P. jcrrllginells is confined to 
New Zealand. 

Note on the leaf anatomy of Podocarpu8 
jerl'llgincus Don. 

Podocarplls jel'llgineus is usually stated t,o be 
amphisj,omatic in the juvenile leaves, but hypo­
stamatic later (see e.g. Griffin 1908, Florin 1931: 
362-363, Bucholtz and Gray 1951: 351). In the 
material available to me bhis is not entirely so. 
I have seen only one specimen that was hypo­
stomatic, coming from the Botanical Gardens, 
Melbourne: and it showed on the small leaves 
starting the years increment, a very f,ew tl-5! 
stomata on the upper surface. This specimen was 
unusually small leaved, and also showed unusually 
tightly packed stomata in the stomatal rows. The 
remaining material always showed some stomata 
on the upper surface, sometimes quite numerous 
at the apex, (fig. 11 C. D) down to only a very 
few. F'oI' the most part the stomata, reached less 
than a quarter the way down the leaf,but in one 
specimen (from Upper Hutt) they reached about 
three quarters way down the leaf, and this speci­
men also showed a band of elongated cells over the 
midrib. In general, where there were stomata on 
the upper leaf surface the cell outlines were very 
nearly stra.ight (fig. 3 F). The stomata were mostly 
in the region of the midrib, and in details, like 
those on the lower surface (see Florin 1931; pI. 21 
fig. 6). 

It would seem better to describe the st,omatal 
arrangement of this tree as "unequally amphi­
stomatic, but sometimes hypostomatic; stomata on 
upper surface few, lying towards apex, rarely seen 
more than a third way down the leaf". In its 
stomatal arrangements P. jerrugineus comes very 
close to the sub-section Idioblastus e.g. P . ./el'ru­
ginoides. It differs from P. ferruginoides and P. 
distichlls in showing (normally) a distinct non 
stomatiferous zone over the midrib. Such a zone 
is also present in P. Zadei, but possibly less pro­
nounced than in P. jerrllgineu,s. (Figs. 11 C-F), 
The absence of idioblasts is ultimately the only 
reason for placing P. jerruginens in sub··section 
Euprumnopitys. 

Ma.terial Examined. 

(1) [Geological Survey of New Zealand: exact 
locality not given. 

(2) National Herbarium, New South Wales: 
(a) from Upper Hutt, 
(b) from Huia near Auckland, 
(c) tree growing in Melbourne Botanic 

Gardens, 
(d) no locality beyond New Zealand, 
(el no locality beyond New Zealand. 
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FiG. 4.-Podo(;(i.rpn,'l sctigcr, A, B. C; Coronelia 

A. E: Parts of two leafy shoots. x 10. 81918, 81919. 

C: A rather short leaf, apex broken off. x 10. 81921. 

D: A leaf base, note widest part of Jeaf very near base. x 10. 81899. 

8wrnrnervillae. E, G, H; lvT. nilJ!lOphilw5, 17'; 

E. K: Lengths of shoot, with leaves of varying size. Heavy stipple marks wh€'re leaVeS are missing, all x 15. E, 81902; 
G, R1900; H, g1903; F and K, Herb. Univ. T'as. 
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(3) Arnold Arboretum, Cambridge, Mass. (annot­
ated by late Prof. J. Bucholtz): 

(a) Longwood Range, New Zealand Cock­
ayne, 9096, 

(b) Bay of Island, New Zealand, 
(e) New Zealand, Wilson S.N. 2/28/21. 

(4) Botanic Gardens, Dunedin: in cultivation. 

Section: Daeryearpus Endlicher. 
PODOCARPUS SETIGER sp. nov. 

PI. 2 A; Figs. 4 A, B, C; 5 B, E; 7 F; 10 A, B. 
Type specimen (Holotype) ; University of Tasmania. 

No. 81908 see Fig. 4 A. 
Diagnosis. Bilateral leaves only known; these 

a:bout 6 mm. long (4-8 mm.) and 2 mm. wide 
(1-2.5 mm.); straight or slightly falcate, apex 
acute to mucronate, mucro forming angle of about 
60° with axis. Base contracted, leaf at base about 
1.5 mm. wide, contraction seen only on upper leaf 
edge, leaf as a whole decurrent, and probably borne 
in two ranks on the axis. Midrib prominent, asym­
metrical, lying nearer lower leaf edge, substance 
of leaf bulging somewhat over midrib, but leaf 
otherwise flat and (probably) thin in life. Edges 
entire, showing about 10 stiff cutinised unicellular 
bristles along their length. 

Cuticle amphistomatic, stomata much more 
numerous on one pair of flanks than on the other, 
and borne in four extremely distinct narrow zones. 
Cells outside stomatal zones elongated, forming 
parallelograms or sometimes rather wider at the 
ends than in the middle, about 140 0 x 400. Out­
lines distinct, pierced but not wavy. Within 
stomatal zones cells less elongated, about 50 0 x 
30 0, outlines finer. Characters of cells maintained 
in stomatal zones wh8'ther stomata present or not. 
Stoma'ta lying in narrow rows, 20 or more stomata 
long,and stomatal zone at any pOint 3-7 (mainly 
4 or 5) stomata wide. One pair of fianks showing 
fewer stomata, stomata mostly present near apex; 
cells loaking like guard cell and subsidiary mother 
cells forming most of the cells in the zones. 
Stomata unequally amphicyclic, ar two adjacent 
stomata showing a common encircling cell; adja­
cent stomata in a row normally showing a common 
terminal subsidiary celL Lateral subsidiary cells 
most often two, rarely 3 0'1' 4. Stomatal pit rect­
angular, about 20 0 x 7 1", guard cells feebly 
cutinised even next to aperture. Surface of sub­
sidiary cells flat. 

Margin showing a few (up to 12) bristles along 
its length. Bristles arising from a single cell, uni­
cellular, about 70 I" long, thickly cutinised except 
at base, which is hollow, orientated same way, 
pointing towards leaf apex. 

Description. Three specimens showed leaves still 
attached to the parent shoot, indicating that they 
were bilateral (figs. 4 A, B). The leaf seems to 
have been rather uniform in its external mor­
phology, the upturned apical point is sometimes 
missing, however. There is variation in the extent 
to which the base is contracted, if it is, the con­
traction takes place in that part of the leaf above 
the midrtb (figs 4 A-C). There is no sign of 
wrinkling over the midrib, so I suppose the leaf 

was flat in life, as it is now in the fossiL The 
cuticle is highly characteristic. The chief features 
are: (1) the highly distinct stomatal zones, con­
taining several stomatal rows, (2) the tendency for 
most stomata to lie on one pair of flanks, but the 
existence of the stomatal rows, anly devoid of 
stomata, on the other pair of fianks (fig. 10 B, pI. 
2 A), and (3) the bristles. The tendency for the 
stomata to' lie on one pair of flanks might perhaps 
indicate that the leaves were borne at an angle to, 
and not parallel with, the illumination. The fea­
tures of the stomata are given in figs. 5 B, E; 
7 F; 10 A, B. 

Classification. The leaves of P. setiger are 
clearly bilateral, and of living groups showing 
bilateral leaves, the stomatal arrangement and 
form asTee only with Podocarpus sect. Dacrycarpus. 
I have nO't, however, succeeded in finding the 
bifacial foliage that one might expect also to occur. 
Perhaps as in P. imbricatu8, most of the leaves were 
bilateral, borne on foliar spurs. 

Pallen of the section Dacrycarpus is known from 
several Tertiary localities (Cookson and Pike 1953, 
Couper 1960), and Podocarpus praecupressinus and 
Podocarpus sect. Dacrycarpus sp. (Selling 1950) 
have been described. Cookson and Pilce (1953) 
emphasize the difficulty of distinguishing vegetative 
shoots of the section Dacrycarpus, but while 
acknowledging the uncertainty, I think comparison 
can be pressed further than they are willing to go. 

P. setiger differs from P. praecupressinus Ett. in 
that (1) its bilateral leaves are about twice as big, 
(2) it has stomatal zones 4 or 5 stomata wide, as 
against only 1 or 2 (rarely 4, see pI. 2 fig. 20), (3) 
the stomatal pit is more nearly rectangular, and 
(4) it has bristles along the margin, lacking in 
P. praecupressinus. Among living species, none (so 
far as I can discover) show the bristles on the 
margin. However P. javanicus comes close in 
stomatal arrangement (Florin 1931, pI. 29 fig. 10) 
showing dense massed stomata in zones, as opposed 
to rather well separated rows in ,the zanes. P. 
imbricatus, hawever, links the two situations. These 
two species are sometimes identified. 

P. praecupressinus seems to me to be very close 
,to the New Zealand species P. dacrydioides and ex­
ceedingly close to (if not identical with) P. ino­
pinatus (compare Florin 1931 pI. 2; pI. 15 fig. 8; 
pI. 18 fig 4, 1940: pIs. 5 and 6; and Cookson and 
Pike 1953 pI. 1 figs. 2, 3; pI. 2 figs 20, 24); but P. 
setiger compares with the more tropical P. javani­
CUS. As shown by others (e.g. Selling 1950) the 
early 'Tertiary seems to have contained (in part! a 
mixture of forms now either in the tropics or in 
temperate regions. 

Genus Podocarpus l'Herit. (Section unknown) 

PODOCARPUS GOEDE! sp. nov. 

PI. 1 B. Figs. 8 C-I; 9 J-T; 10 C. 
Type specimen (Holatype); University of Tasmania 

Nos. 81928a. see Figs. 8, 9, H. 
Diagnosis. Leaves bilateral, but (probably) borne 

in opposite or nearly opposite pairs. Leaf bases 
usually contracted to an angular petiole, sometimes 
twisted one pair of fianks over the other, so that 
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FIG. ~.--Podo(:arpw.; acieula..ris, A; P. scti.Qcr. TI, E; 2Wierostrobu . .'} sommcr1Jil1ae, C, D: CoroHrlia Jnolhr(1.C, F. 

A: Cutj(,!€ s,howing RtomataJ arrangement :In(l marginal zone. x 350. 
B, E: Hairs from leaf mal"gin, small (un~m2.cerated) and, 13" larger only). 15 x 230. 81922; E x -t;-:10. sun..; 
C: CutieIe upper surface, stomata and marginal zone. x 650. 
D. Margin with proc:csses, 1m.vel' cuticle (left), note pierced cell outlines. x 650. 
F: Cutie]e~ \\'ith closely massed stomata, with Florin ring:. x 480. 
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leaves (probably) sometimes showed one pair of 
flanks pOinting upwards, the other pair down. 
Leaves flat, thick, midrib obscurely visible on one 
surface only, often falcate. Margins even, parallel 
over most of the length of the leaf, contracting 
gradually at base, but more or less suddenly to 
acute apex. Leaves 6-15 mm. long and 1.5-3 mm. 
wide. 

Cuticle about 3 I" thick, amphistomatic, ,two sur­
faces almost indistinguishable, stomata distributed 
in long vague rows, or in short groups of 2 Dr 3 
with-in rows, over the whDle surfac·e except a band 
at each margin, midrib not visible on cuticle. Over 
most of leaf cells about 50 I" X 30 1", in marginal 
bands elDngated, about 50 I" x 18 1-', cells rect­
angular more or less in rows, cuticle sUl1face flat, 
or, especially along margins, showing small thick­
enings, several to a cell. Cell outlines distinct, 
straight or very slightly undulating, devoid of per­
foratIons or projections. Stomatal rows irregularly 
placed, 3-20 (usually 10-15) stomata high, stomata 
orienta,ted longitudinally. In a row adJacent 
stoma,ta often sharing common terminal encircling 
cell, Dr enCircling cell absent, rarely sharing a 
common terminal subsidiary cell. Most Dften two 
lateral subsidiary cells, encircling cells usually 
present. Florin ring present and distinct. Stomatal 
jJlt overhung by subsidiary cells, aperture rounded 
or slightly elonga:ted; guard cell surface fairly 
strongly cutinised. 

Description. The manner in which the leaves 
were borne is left over for discussion with P. acicu­
laris (p. 11). The leaf cDntl'acts to an angled 
petiDle, but the transition is gradual (fig. 9 Q. R) 
suggesting that the le'af may have been thick. By 
analogy with living cDni:fers the obscure midrib and 
the absence of a non-stomatiferous band in the 
cuticle over the midrib also suggest a thick leaf 
(pI. 1 B, figs. 11 G). The cuticle from the two 
sUl1faces of the leaf is nearly indistinguishable; the 
Dnly difference I can see is that one (presumably 
the lower) may be slightly thinner. This seems to' 
be unusual, nDrmally some aitference is discernible 
(pIs. 1 A, C; 2 B and see Florin 1931). At the apex 
and base there is an obscure suggestion that the 
stomata lie in four zones, (cf. fig. 11 H), but 
elsewhere on the leaf, nO' midrib region can be 
made out; there may be short lengths in which 
there does seem to be a non-stomatiferous zO'ne, but 
they dO' not last. The details of the stomata are 
given in the diagnO'sis and in pI. 1 B and fig. 10 C. 
They were rather uniform. Some specimens have 
a rather thick cuticle, but nO' other regu!ar differ­
ence ,from the rest; I have disregarded this differ­
ence and called all specimens the one species. 

PODOCARPUS ACICULARIS sp. nov. 

Figs. 3 B; 5 A; 8 A, B; 9 A-I; 11 H. 

Type specimen (Holotype) University Df Tasmania 
NO'. 81923 see Fig. 8 B. 

Diagnosis: Leaves bilateral, probably spirally 
borne, nO'rmally cO'ntractingto an angular petiole, 
Dften twisted one pair of flanks Dver the Dther. 
Leaves flat or sDmetimes prDbab1y needle-like in 
sectiDn. Leaves 4-8 mm. IDng and 0.5-1 mm. wide. 

R.S.-8 

Cuticle a,bout 3 I-' thick, amphistomatic, twO' sur­
faces only differing very slightly in stDmata1 den­
sity, or nDt at all; stomata lying well separated in 
long rDWS Dr in grDups of twO' (rarely 3) Dver entire 
leaf surface except margins. At apex and base 
stomata grDuped into fDur more or less definite 
rows. Cells and cell Dutlines as for P. goedei; 
62 I-' x 20 1", in stomati1'erDus areas cuticle surface 
always flat. Stomata usually amphicyclic, with 
distinct terminal encircling cells, but terminal 
encircling cell sometimes shared between adjacent 
stomata; where two stomata lying in a grDup, 
terminal subsidiary cell often shared, Florin ring 
distinct, stomatal apertur.e more or less strongly 
elongated. 

Description. There are Dnly some half a dozen 
specimens in which the leave of P. goedei and P. 
acicularis are attached to their parent ShDDt. In 
P. goedei, the leaves in the available material come 
off from opposite sides of the shoot and at, or 
nearly at, the same level (figs. 8 D-H). In this 
species it is supposed that the leaves were bDrne 
in opposite pairs. On the other hand in P. acicu­
Zaris one clear specimen shows two adjacent leaves 
pointing over on to one side of the shoot, the 
base of a third points in the opposite direction and 
it is at a different level (fig. 8 A). This appear­
ance is like that in P. dacrydioides (fig. 1 F) which 
has spirally bDrne bilateral juvenile leaves; P. 
adcuZaris is therefore described as having spirally 
arranged leaves. 

The leaves of both species are described as 
bilateral because of (1) their insertion (cf. figs. 
8 and figs. 1 F, H) and (2) the form of the apex 
(cf. figs. 8 B, 9 D, E, J, K) and (3) the stomatal 
distribution in P. acicularis, showing ·four stomatal 
ZDnes (fig. 101 H). In both species the leaf is 
usuallycontractect to' an angled petiD1e, which is 
sometimes twisted SO' as to bring one pair of flanks 
directly Dver the other. SDmetimes the petiole is 
untwisted (figs. 9 G, I, M-T). This situation finds 
a parallel, among bilaterally leaved conifers, in 
Dacrydium taxoides, where the petiD1ate leaf base 
is twisted, or not, in a very similar way (figs. 1 
A-D). From this parallel a suggestion can be made 
as to the manner in which the leaves were 
arranged. 

In D. jaZcijorme, and also in Po do carpus dacry­
dioides and P. imbricatus, the leaves are arranged 
in two rows, though spirally inserted (figs. 1 F, H). 
However, in D. taxoides this is not always so. Some 
decurrent leaf bases are twisted to bring these 
leaves into two rows up the shoot, but the orienta­
tiDn of the leaf relative to .the ShDot itself is 
unaltered; the leaf is set" edge on" to' the shoot. 
These leaves are not, or only slightly, twisted in 
the petiD1e or lower blade (fig. 1 IJ. Other leaves, 
however, are not much twisted in the leaf base, 
but are twisted in the petiole or lower blade 
(fig. 1 A-4 1). The effect of this is to rotate the 
leaf so that one pair of flanks faces upwards (Le. 
into the sky), and the other paid downwards (Le. 
to the ground). Such a leaf is thus "flat on" to 
the ShDOt and simulates a normal bifacia1 leaf. 

The similarity in the twisted leaf bases and 
petioles of the fossils and D. taxoides leads to the 
suggestion that in the fossils also some leaves were 
born "flat on". 
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FIG. 6.-Podoca-rplls ta.':!maninuL A-K; P. strzclcckintws. L~T. 

A-K: Leaves and leaf bases. small scale-like leaves (A, C, F'), twj~t0d bases (D, E, n, I), straig'ht le-af ba"es (F .. G) 
and small broad leaf (J, K). AU x 10. 81905-81907. 

L-N; Led apex, with shoulders. L, M x 15. 81915, N x 10, 81914. 
0, P: A leaf base, Q. It, parts of leave>:; (note stomatal band '" shown by oblique lines) x 10. sun:). 
S, '1': SC!Lrlons margin* both sides of same 1eHf (3, Jower). x ;·36. ::5.1913. 
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FiG. 7.---jlndocarpu8 1ninor, A; iliicrost1'olJ1t.<] fttzycraldil:, B; Iv!. D; lVl, niphophifHR, };; Poi1oca'rp'us sctigf'T, F; 
Coronelia 

A: 11-pper cuticl€, to shoy" arrangement of stomata. Herb. N.S.Vl. x 330. 

B, E: Stl)mata, and surrounding' cells and cutin lappets. B. E, Herb. Unh'. 'fa:::;., D, 81003, x 1,;)00. 

C: Ln\\ier cuticle, stomatal ro-ws and margin (right). x 230. 818DR. 

F: Two stOlnata and their surroundi.ng cells. x 600. 8192:C:. 
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A further interesting, perhaps significant, point 
is that in D. taxoides there are stomata over the 
midrib, as in the fossils, whereas in D. jalcijorme, 
bearing its leaves edge on, there is a distinct 1l01l­
stomatiferous zone flanking the midrib, 

Some specimens of P. acicularis show rather a 
prominent ridge over the midrib on both sides: 
these may have been needle-like in cross section. 
In this speCies, unlike P. gOidei, there may be a 
difference in stomatal numbers on each surface of 
the leaf, down to about twice as many stomata on 
one side as the other. The stomatal details are 
shown in figs. 3 B, 5 A. 

Podocarpus goedei and P. acicularis are much 
alike, the differences are in their size (about 10 mm. 
versus about 6 mm.), in the leaf shape, which 
may be needle-like in P. acicularis and in the form 
of the stomatal pit. These differences seem to me 
sufficient to make it convenient to separate the two 
as distinct species. 

Classi/i-cation. The leaves of P. goedei and P. 
acicularis are basically bilateral, and bilateral 
leaves are taken t,o indicate the Podocarpaceae. 
Acmopyle, Dacrydium taxoides, D. jalcijorme and 
Podocarpus section Dacrycarpus show bilateral 
leaves. AcrnolJyle I rule out for it has a different 
stomatal distribution, and the subsidiary cells are 
flat (Florin 1931). The Dacrydiums also differ in 
stomatal details, for they have long but scattered 
rows of stomata, adjacent stomata, showing a 
common encircling or subsidiary cell (F'lorin 1931). 
However, D. taxoides has a strongly contracted leaf 
base (called here petiolate). Dacrycarpus often 
shows an uncontracted leaf base (e.g. fig. 1 R), 
the stomata lie in four zones, one on each fiank, 
not scattered all over the leaf and the subsidiary 
cells are flat. Thus the two fossils do not fall easily 
into any living group with bilateral leaves. 

On the other hand they show constderable 
resemblance to Podocarpus minor (section Poly­
podiopsis). The leaves are thick., with an obscure, 
or even invisible midrib; the stomata are scattered 
in short rows all over both surfaces of the leaf 
(except a marginal band) sometimes in nea,rly 
equal numbers on both surfaces (P. minor usually 
has more stomata below, however); the stomatal 
rows are long, but somewhat vague, and within a 
row there may be groups of 2 to 5 closely set 
stomata (figs 5 A, 7 A, 10 C): and the number, 
arrangement and form of the subsidiary cells is 
similar, especially in that both fossils and P. minor 
have the Florin ring. (Figs. 10 C, 4). 

The difference is that the leaves are bilateral 
in the fossils and bifacial (approaching equifacial) 
in P. minor. 

The fossils are placed in Podocarpus, but they 
will not fit into an existing section. 
The evolution oj the Polypodiopsis sort of foliage. 

It has been concluded that both P. goedei and 
P. acicular is bore bilateral leaves, some of which 
were twisted so that one pair of flanks pointed 
upwards, the other pair down. It has also been 
deduced that while the leaf arrangement in P. 
acicularis may have been spiral, in P. goedei the 
leaves may have been OPPOSite and decussate 
(fig. 8 DJ Also, a similarity has been noticed 
between these fossils and P. minOT. 

P. minor (fig. 1 ,J) has opposite and decussate 
more or less equifacial leaves arranged so that in 
each pair the adaxial surface faces the axis. It 
seems to me that a series of forms can be traced 
through the fossils to P. minor. That is from a 
shoot with bilateral, spirally inserted leaves, some 
borne" flat on". (P. acicularis); to a shoot with 
opposite and decussate, but still bilateral, leaves 
(P. goedeiJ; to, finally, more or less equHacial 
leaves (P. minor). That is, the Polypodiopsis sort 
of leaf insertion and form can be derived, with the 
fossils as models. from a bilateral leaf. 

A difficulty, however, is that; the leaves of P. 
minor are not twisted at the base, but on the 
suggestion just made, one would perhaps expect 
them to be twisted. Further developments in Sect. 
Polypodiopsis are to increase the torsion in the 
int,ernodes and also twisting the leaf blade as in 
P. rospigliosii or P. vitiensis (see I<'lorin 1931: 
192-194, also fig. 1 G, Gray 1962). Since species 
of Polypodiopsis resembling P, Tospigliosii and P. 
vitiensis were already evolved in the lower Tertiary, 
they are P. araucoensis and P. brownei, P. goedei 
and P, aciculosus are most unlikely to represent 
evolutionary sequence. 

Section AfrO'carpus also has equifacial leaves, 
lying more or less in two rows up the shoot, but 
the leaves of P. jalcatus and P. gracilior (at any 
rate) in this section are spirally inserted, and 
twisted in the leaf base, essentially as in Taxus Of 
Sequoia (fig. 1 K). I think it is unlik.ely that 
Polypodiopsis and Afrocarpus are especially close 
to one another (Gray 1953). Section Nageia. also 
has decussate Jeaves, but these are multiveined. 

Family PODOCARPACEAE 
Genus MICROSTROBUS Garden and. Johnston 
MICROSTROBUS SOMlVIERVILLAE sp. nov. 

PI. 2 B; Figs. 4 E, G, H; 5 C, D; 7 D. 
Type (Holotype): University of Tasmania No. 

81900, see Fig. 4 G. 
Di(&gnosis. Ultimate leafy shoots 1-2 mm, in 

diameter bearing spirally arranged leaves, 
ably about 5 leaves in one turn of the 
Leaves 2-3 mm. long, 1.5-2 mm, wide at 
decurrent, and showing cutinised upper surface 
about 1.5 mm. long. Leaves pointed, or acuminate, 
diverging from shoot at angle of 10"_20°, widest 
part near base of leaf. Abaxial leaf surface strongly 
keeled, adaxial leaf surface somewhat j{eeled. 
Depth of leaf (when compressed laterally) 1-1.5 
mm. 

Cuticle epistomatic, stomata borne in two zones, 
separated proximally by a triangular non-stomati­
ferous zone, but coalescing nea,r leaf apex. Cells of 
under surface similar all over, in rows, rectangular 
or forming parallelograms, about 60 fL x 15 f". Cell 
outlines much pierced by holes, between holes 
swelling out laterally to give sinuous appearance to 
outline. Cells of upper surface forming the margins 
and non-stomatiferous zone similar to cells of 
under surface, but oulines more delicate and less 
sinuous; 70 fL x 12 fL. stomata lying in rows 4-6 
stomata high, the zones 4-6 stomatal rows wide, 
one or two stomatal rows lying at apical end of 
the non-stomatiferous zone. Stomata sharing 



.JOHN A. TOWNROW 

o 

FIG, 8.-Podocarp'u8 acicularis, A" B; P. geode'!, C~r. 

A: Shoot, two adjacent leaves pointing the same way. and a broken leaf base to right. x J5. 81923. 

B; Complete (small) leaf, untwisted at base. x 15. 81923. 

c: Falcate leaf with twisted base. x 10. 81929. 

D: Leaf bases, pointing in opposite directions, and nearly on same level. x 10. 81931-

E. F: 'fWD opposite 12aves, nearly at the same level. x 10. 81932, 

G. H, I: Opposite and de,eussate leaves. x 10. 81931. 
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FIG. '9;.~"PodocanYlu~ acie'Ulari.~. A-I; 81.927 a, h. P. oo(~dei, J-T. 81f)28 a-c, 81930. 

A, G, F: Twisted leaf bases. x 15. 
C. I: Untwisted leaf base;;. x 15. 
B. D. E. H, J. K, L: Leaves with apices, or leaf apices. B, D, E, H x 15; J. K, L x 10. 
M, N, 0, P: Two bases with twisted bases, both sides drawn. x 10. 
Q. R: Leaf with long angled petiole. x 10. 
S, T: Leaf bases, unhvisted. x 10. 

L 



terminal subsidiary cells, lateral subsidiary cells 
o'f adjacent stomata touching, or sometimes one 
subsidiary cell shared between two adjacent 
stomata. Usually two lateral subsidiary cells, 
rarely three or four. Stomatal pit overhung by 
upward projection borne on all the subsidiary cells, 
aperture of the pit usually rectangular, about 14 /-' 
x 5 /-" rarely partly occluded by the upward pro­
jection, or by cutin extension (lappett) of it; pro­
jection and lappetts (if present) not very large. 
Junction of ad, and abaxial leaf surfaces marked 
by cutinised processes. Processes finger-like more 
or less mdependent of one another near leaf base, 
and lying in one or two rows, becoming concrescent 
and forming single crest towards leaf apex. 

Discussion and Classification. This species is 
represented only by half a dozen or so small shoot 
fragments, extensive enough, however to show that 
the leaves are spirally borne, not opposite (figs. 
4 E, G, H). Though decurrent the leaves are free 
over most of their length, to judge from the extent 
of cutinisation on the upper leaf surface; and on 
the hand specimens show a strong keel on the 
under side, and some sign of a keel on the upper 
also (figs. 4 G, H). This is confirmed from the 
cuticle, which on the upper leaf surface, at the 
edges of the non-stomatiferous zone is a little 
folded (fig. 5 C). The leaf shape is somewhat 
variable, one specimen (fig. 4 H) showing longer 
leaves than usual, the leaves also being slightly 
falcate. The cuticle, however, is similar in all 
the material seen (PI. 2 B, figs. 5 C, D; 7 D). 

The fossils show small, almost scale like leaves, 
epistomatic and spirally borne. This narro~s the 
field for comparison very greatly. Accordmg to 
Florin 0931, 1958) several genera, e.g. Micro­
cachrys (PDdocarpaceae). Ca,llitris, some Juniperus 
species and others among the Cupressaceae show, 
or may show, scale-like epistomatic leaves, but 
these genera have opposite, and opposite and 
decussate, or whorled leaves. This leaves Micro­
strobus (Athrotaxis selaginoides differs in its much 
larger leaves and in its stomata). In addition to 
the above pOints, the form and cuticle of the 
fossil agrees extremely well with Microstrobus. 

Microstrobus has two species M. niphophilus 
(earlier known as Pherosphaera hoolceriana) and 
M. jitzgeraldii. M. sommervillae comes nearly 
exactly intermediate between them. In gross form 
it is more like M. fitzgeraldii (figs. 4 F, 1), in 
stomatal distribution, cell outlines and marginal 
fringe, very close to M. niphophilus (Florin 1931, 
pI. 17, fig. 1, pI. 26, fig. 7, also pI. 2 B fig. 5 D), 
but in detailed construction of the stomatal PIt 
again it recalls M. fitzgeraldii (figs. 7 B, D and 
Florin 1931, pI. 18, fig. 8). Incidentally, in tt:e 
fairly abunc:ant material of the Tasmanian endemIC 
M. niphophilus the stomatal pit is rather often 
more occluded (fig. 7 C) than is suggested by 
Florin's figure (1931, pI. 18, fig. 8). The stomata 
of M. sommervillae are rather more open than 
either living species, and the finger-like processes 
formin o· the marginal fringe more di:.!tinct. A 
further~ point is that the projection over the 
stomatal pit (Florin 1931, fig. 68 A, B) is smaller 
(or rather, less distinctly seen) in the cuticle of 
M. sommervillae than in either living species 
(figs. 7 B, D, E). 
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The specific name is suggested in acknowledge­
ment of much heip received from Miss Janet Som­
merville, University of Tasmania. 

As far as I know. Microstrobus has not been 
found fossil before.' The genus evidently was 
clearly recognisable, at least its fOliage was, in the 
early Tertiary. A further point of great interest is 
that it is found fossil in one of the only two places 
where is now grows. In this Microstrobus contrasts 
with Microcachrys, now a Tasmanian monotypic 
endemic, but judging from pollen grains, wide­
spread in Tasmania and elsewhere in the past 
(seep. 19). 

? PODOCARPACEAE. 
Coronelia molinae Florin 

PI. 2 C. Figs. 3 G, H; 4 D, 5 F, 7 C. 
1940 Coronelia molinae Florin, 20-22: PI. 3, Figs. 

3-10; PI. 4, Figs. 1-8; PI. 5, Figs. 1-4. Des­
cription of Type from Chile. 

DescTiption and discussion. The material con­
sists of four leaves, but is identified because it 
agrees almost exactly with the type, and with 
nothing else. 

One complete leaf is 12 mm. long and 2.5 wide at 
the widest, another is 3 mm. wide at the widest 
(versus 15-16 mm. x 3 mm. given by Florin): 
and two specimens show the base, sharply con­
tracted to a short petiole; and from the widest 
point, very near the base, the leaf tapers gradu­
ally till very near the apex, when it contracts 
suddenly to an acuminate point, (PI. 2 C, and 
fig. 4 D cf. Florin 1940 pI. 3 fig. 10). The minute 
marginal teeth are seen in pI. 2 C. 

The leaves are hypostomatic, with the stomata 
lying in two bands separated by a rather in­
definite (and sometimes indiscernible) non­
stomatiferous zone over the midrib, which does 
not extend to the leaf apex (pI. 2 C). The Chilean 
material had a non-stomatiferous zone over the 
midrib, but in the figures (e.g. pI. 3 figs. 3, 6) it 
is seen to be indefinite, as in the Tasmanian 
leaves. The papillae on the encircling and sub­
sidiary cells are most variable, usually faint (fig. 
3 G) sometimes invisible, but sometimes strong 
(fig. 3 H), stomata with strong papillae tending 
to appear in groups; the papillae on one leaf show 
a gradation from separate papillae to a distinct 
Florin ring (figs. 3 H, 5 F). In the Chilean 
material the papillae are stronger, but still dis­
tinctly variable and 'Only seen sometimes (Florin 
1940 pI. 4 figs. 3, 4, 8). In the papillae found a 
little away fr'Om the stomatal apparatus agreement 
is complete (fig. 3 H cf. Florin pI. 3 fig. 5). 

The stomatal details are shown in figs. 3 G, H; 
the stomata lying rather separate from one another 
in sparse rows within the stomatal zones (fig. 7 C) 
and the stomata themselves are dicyclic with 
(usually) tW'O lateral subsidiary cells, but some­
times three or four (fig. 5 F). In these respects 
agreement is c'Omplete between Florin's material 
and mine (cf. pI. 3, figs. 5, 6; pI. 4, figs. 3, 4), 

Perhaps the most prominent feature of the 
cuticle is the hairs, which lie in the stomatal 
zones, and all point m'Ore or less in the same 
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PIG. lO.-·--Podoc(trjJH8 8etiuer, A. E.: P. {Jocdd, C; P. mi1lOr, D, E, 

A: Cuticle- fronl one Hank, compact stomatal zone. x 230. 
B: Cuticle from another flank. a stoma, and (presumably) incompletely developed stomata above and below it. x 230. 

A and E, 81922. 
C: Stomata, and surrounding cells. x 600. 81933. 
D, E: Stml).ata in surface view and transverse s-t-etlon. Hc-rb. N.S.W. x GOO. 
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direction (pI. 2 C). These arise from a single cell, 
or more often the terminal cell of a short row and 
are multicellular, or unicellular when small, (fig. 
3 G, HJ. Thus far they agree with those shown by 
Florin (pl. 3, figs. 5, 6, 9: pI. 4, fig. 5, 7). The 
difference lies in their form. In my material the 
larger hairs are mostly broken off (figs. 5 F, 7 C), 
the smaller ones are pointed (fig. 3 H): in Florin's 
material, however, though most figured examples 
are broken off, the end cell in some is swollen 
(e.g. pI. 3, fig. 8). This is the only definite. differ­
ence between the Tasmanian and Chilean leaves. 

I am inclined to explain it away. If the terminal 
cell swelled up at maturity it might become weak 
and be broken off before preservation. One 
example (pI. 3, fig. 5, to left) in Florin's material 
appears to be pointed, and it is a small hair. The 
multicellular hairs were stated by Florin to be an 
unusual feature: to some extent, however, they can 
be matched (when small) by the marginal hairs 
of Podocarplls setiger (P. 9 figs. 5 B, E) which 
are, however, normally unicellular, though whether 
this similarity is of significance I doubt. The 
larger papillae are hollow (fig. A H), and may look 
like very small hairs. Possibly the two organs are 
ultimately of the same nature. 

The material adds very little to our knowledge of 
the affinities of Coronelia; its main interest is 
stratigraphic and geographical. As noted, the 
Tasmanian and Chilean leaves correspond at 
nearly every point, and I think they almost 
certainly belong to the same species. This is 
important, for it suggests a lower Tertia,ry age 
for the Buckland fiora, though not indubitably, 
since the range of Coronelia is unknown. It also 
adds another small point of similarity between 
the Chilean and Australian Tertiary floras. 

GENER.AL DISCUSSION 

It is known, mainly from pollen studies, that 
in the early Tertiary there was a forest flora, in 
which the Podocarpaceae were prominent, extend­
ing over New Zealand, southern Australia, Chile 
and southwards to the Antarctic. (e.g. Cookson 
1953, Cookson and Pike 1953, 1953a, 1954, Couper 
1960, 1960a, Selling 1950, Florin 1940, 1963). The 
present species fall into this flora. Sections 
Da:crycarpus and Polypodiopsis were already known 
to occur in Tasmania, (neither are now found in 
Australia). Eu-podocarpus Section D, Stachy­
carpus (not now in Tasmania, P. Zadei in N, E. 
Queensland) and MiCTostrobos are new. It is sur­
prising not to have found Dacrydi1l1n, for this 
genus (in its sections Band CJ is also known to 
have occurred in Tasmania in the early Tertiary, 
as did PhJjllocladus and MicToCachrys. They will 
doubtless turn up in time. 

Florin (1963) has argued strongly that the 
present sections and sub-sections of the Podo­
carpaceae, especially of Podocarplls, originated 

well to the South of the present chief density of 
sections and species in the New Caledonia, Fiji, 
Indonesian region. In this he differs from Bucholtz 
and Gray (1948) who ignored the fossil record. 
Gray (1962), however, has since partly accepted 
Florin's views. 

The present material supports Florin with two 
examples of foliage which, as it is interpreted, lie 
somewhat intermediate between sections or sub­
sections, but which are found well to the South of 
the present range of the most similar species, p, 
tasmaniclls (p. 7) is believed to lie close to P. 
ladei (sub-section Idioblastus) now found in the 
Atherton region of Queensland. But it can also be 
compared with P. !errllgineus (Euprumnopitys) of 
New Zealand. The two species P. goedei and P. 
aciclllaris (pp. 11-13) are believed to show features 
recalling both Polypodiopsis (New Caledonia, New 
Guinea, Fiji, Equador) and Dacrycarpus (New 
Zealand, also New Guinea to Burma). 

With the exception of P. geodei and P. acicularis 
the species described here fall easily into sections 
or genera. This supports the view, also derived 
from pollen studies, that by the Tertiary the 
genera, usually sections and sometimes sub­
sections, of the Podocarpaceae were already in 
existence. The species, however, do not seem to 
have been evolved. 

While the present distribution of some groups 
(e.g. the Araucariaceae Cookson and Duigan 1951) 
can rather easily be interpreted in terms of a 
simple retreat northwards under the influence of 
increasing COld, leading to the Pleistocene glaci­
ations others have stayed put. Examples are Eu­
podocarpus sub-section D, Stachycarpus, sub­
section Euprumnopitys, Dacrycarpus, and also 
Microstrobos, Phylloclad.lls and Dacrydillm of groups 
Band C. Simple refrigeration will not explain 
their distribution. It seems likely here that desic­
cation was equally important, but I hope to elabor­
ate on this elsewhere. 
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FIG l1.~Podocan)uS tasman,idus. A, B. P. ferrugin('w~. C. D· P. j(;r1"Hpinoidcs, E; P. ladei, F; P. 'minor, G; P. aciculaf'is, H~ 

A. B: Apex and ba~e of a leaf, showing stomatal distl'ibutiun. x 12. 819JO. 
C-F: Stomatal distribution in rnenlbers of Sect. Stachycarpus, all x 8. 
K: Part of a leaf, upper cuticle in centre. x S. 
H: Apex showing form and foul' r()Wf; of stomata, one on each flank. x 12. RIH20. 



,JOHN A. TOWNROW 107 

REFERENCES 

BUCHOL1'Z. J. AND GHAY, N., 1948.~Taxonom.ic; l'eview of Podo­
carpus 1. .]. Arnold Arbor., 29: 49-63. 

---------.-~--~--~-~---, 19fi;1.-T~aX'on(}mi(~ reVISIOn of 
Podocarpus V. South Pacific species of the Section 
StachycarpuB. ibid. ::12: 82-105. 

COOKSON, I. C., 1953.-.. -The identification of the J3poromorph 
Phyllocladites and Va(:rudiwYn and its distribution in 
southern Tertiary deposits. A'us. J. Bot., 1: 64-70. 

--~- .. -.----~---~ AND DUHiAN, S. I.., 1951.-l'ertiary Arauc:tl'i­
ace-ae from South-Eastern Awsb·,alia with notes on living 
speei€s. A'U8t . .T. Sci. Res., B4: 415-449. 

-.---- ~------- AND T.:tIKE, K. I M.~ 1953.--·The Tertiary 
oceurrence of Podocarpus (Section Dacl'ycarpm,) in 
AnstraHa and Tasmania. A~t8t;. J. Rot., 1: 71-82. 

-----~-----------.. - ----~------~--.--.~-, 195;3a.-A contribution 
to the 'T~~rtial'Y occurl'ence of J)a,cr1/d'/;urfl- in the A ustra­
lian region. ibid., 1: ·174-484. 

1954.-J.'ossil occur-
rence of Phyllocla,dus and two Podocm'pa(:eous types 
in Australia. ibid., 2: 610-68. 

COlJl'EH, R. A., t960.--New Zealand Mesozoic and Cainoz-oic 
Plant microfossils. N.Z. Ceol. Su.rv.: Pal. B-"Il., 32: 1-87. 

--------... --, 1960a.-Southern Hemisphere Mesozoic and 
Tertiary Fagaceae anrl Podocarpace.ne and their palaeo­
geographic significllce. Proc. Roy. Soc. Lon,d., B152; 
4Ul-500. 

FLORL'';, R., 1931.-Untersuchungen zur Sta,mm'esgeschichte der 
C,nniferales under Cordaitales. Erste Teil. K. 8'1:cnsk. 
Vet.---Akad. Hamil., (3) 10 (1): 1-588 . 

.. ----, 1940.--The Tertiary conifers of Southern Chile and 
their phyto-geographical significance. ibid.! (3) 19 (2): 
1-J07. 

FLORIN, R., 1955.-0n .Jurasie Tnxads and Conifer,:", from 
North~We8tel'n Europe and Greenland. Act. Hort. BeT,q., 
17 (I0j: 257-402. 

'---, 19ti3.--T'he distribution of conifer and iaxad genera 
in time and spaC(~. ibid., 20 (4): Ua-312. 

GRAY, N. E., 1953.-A taxonomic revision of Podoca,Yl)'u,<; VII. 
The Afl'lean species of PodocnrpU,H: Section Afroca1·pus. 
J. Arnold Arbo1·., 34: G7-76. 

----~------, 1956.-Taxonomic revision of POdOC(lrpus. Part X. 
South Pacific species of the section EU-lJodocu!'PllS sub­
section D. -ibid., 37: 160-172. 

, 1962.-Taxonomic rc-vision of Poducal·pus. XIII. 
~;:i~~n Polypodiopsis in the South PacHic. ibid.) 4.3; 

GRTFFIN,. E. M., 1907.---Conifer leaves with regard to tram:;­
fusion tissue and to adaptation to environrnent, TTHns. 
N.Z. inst., 40: 43-72. 

HARRIS, T'. M., 1958.-'rhe Reed of Call1on-tn. Palacohoi,., 8: ] 8-27. 
LAUSgNFELR. D. J. de'., 1958.··-The external morphology of 

eOllifel' leaves. Ph-ytomo'rJ)h., 3: 1-20. 
ORR, M. Y., 1944.--The leaf anatomy of l'odocarp'Us. Trans. 

Proc. Bot. Soc. Ed-irl. y 34-: 1-54.. 

PILGER, R.-Conife'l'ae in ENGLER, A., 1926. Die ,naturl'iclten 
Pfla,nzenfamiHwYl. 2nd Ed. 13: 1-~24. 

SELr,ING. 0., 1950.-Some Tertiary plants from .... <\ustl·alia 
Svensk. Bot. Tidskr ... 44: 551-560. 

SEWARD, A. C. AND CONWAY, Y., 193L-A phytogeographical 
problem: fossil plants from the Kerguelen Archip·,21ago. 
Ann. Bot., 48: 715-741. 

V{ASS;CHER, J., 1941.-rrhe genus Podocal'pns :in the Nethe:rlan<l~ 
Inclies. mumca., 9: 359-4R1. 





PAPE:RS A~n PROCEEDINGS OF THE l{OYAL SOCETY OF TASMAKIA, VO,f~D-:.-rE ~)9 

B 

A 

PLATE 1.----POdOCa.1'p-U,S tastnanicu8. A; P . .coedel, B; P. 8trzelcc/-Cian,1lB, C. All x 50. 

F.P.10x. 
Pen'tiong of the leaV'.:~ to Rhow ma.rgins. midrib region and stomatal distribution. 81908, 81984. 81917. 
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PLATE '2.--J>Od()C(l/!'p·U8 seti.Qer, A .. Mirorosirobus somme't"vill(t('., B; Corondio Yt?oli'tJac. C. All x :SO. 

A: POl'tion:-; of hoth pairs of flanks, showing :::;tomatal rows. 1'\ 1920. 

B: Both leaf surfa<>0s, showing stomatal distribution and marginal wing. RHl04. 

C: Apex of the lower ('uticie of a leaf. 818\;8. 


