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Miocene conifers from the Manuherikia Group,
New Zealand

Mike Pole*

Eight genera of conifers in two or three families are documented from Miocene
sediments of the Manuhenikia Group, Central Otago, New Zealand They include
Acmopyle masonu sp nov , Dacrycarpus dacrydioides Lepidothamnus intermedius,
Podocarpus sp ‘Mata Creek’, Prumnopitys taxifolia, and Retrophyllum vulcanense in
the Podocarpaceae, an indeterminate genus n either the Podocarpaceae or Taxaceae,
and a single representative of the Cupressaceae Seven species occur 1n one deposit
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Prumnopitys Retrophylium

INTRODUCTION

Conifers are an important component of many New Zealand forests today, and palynology
(e g Mildenhall 1980) has demonstrated their presence, in variable amounts, throughout the
Tertiary The taxonomy of extant podocarps has recently undergone much revision, with
many new genera being proposed Out of a milieu of species which had earlier been placed in
Podocarpus, de Laubenfels (1969) separated seven genera, and then an eighth, Prumnopitys
(de Laubenfels 1978) Quinn (1982) then spht Dacrydium nto four genera and Page (1988)
segregated Sundacarpus from Prumnopitys Most recently Molloy (1995) described a new
genus Manoao, as a segregate from Lagarostrobos The recent taxonomic revisions, while
matching pollen diversity 1n the Podocarpaceae to some extent, have also made 1t more
difficult (using present criteria) to place some fossil grains in the correct genera Some
morphotypes among fossil podocarp pollen may represent several genera of extant plants
Some morphotypes may also represent extinct genera (¢ g Hill & Pole 1992) On the other
hand, the extant genera of Southern Hemisphere conifers can be readily distinguished on the
basis of gross morphology and cuticular details of the leaves (e g Greenwood 1987, Hill &
Carpenter 1991, Wells & Hill 1989, Hill & Pole 1992, Pole 1992b) Excellent preservation
exists 1 some of New Zealand’s fossil localities (Pole 1992b), and recently developed
techniques and methodolology can now be utilised to document the history of our conifers
with much greater precision

The Manuherikia Group 1s an extensive (>5600 km?) deposit of Miocene fluvial (Dunstan
Formation) to lacustrine (Bannockburn Formation) basin fill in southern New Zealand The
stratigraphy and sedimentology have been detailed by Douglas (1986), the palynology by
Mildenhall (1989) and Mildenhall & Pocknall (1989) and the macropaleobotany by Pole
(1993a) The oldest sedimentary units recognised by Douglas are braided niver deposits (St
Bathans Member) filling incised valleys These are overlain by more extensive meandering
stream and floodbasin deposits (Fiddlers Member) In the north of the basin these units are
well exposed by gold- and coal-mining activities At several localities lenses of carbonaceous
mud within dominantly gravel-sand Iithology contain organically preserved (‘mummified’)
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Fig. 1 Locality map, Manuherikia Group sites.

plant remains. Conifer remains from two such localities have already been described (Pole
1992b). The aim of this paper is to describe vegetative conifer remains from four more
recently investigated localities (Fig. 1). The locality with the most diverse conifer assemblage,
H41/f74, lies above the St Bathans paleovalley (Douglas 1986), within sediments of the
Fiddlers Member; a second is more or less laterally equivalent within the Fiddlers Member
(H41/£77), and two are from the underlying St Bathans Member (H40/f4 and H41/72). All
localities are likely to date from the Early Miocene (Pole, unpublished data).

METHODS

Carbonaceous mud was collected in bulk then disaggregated gently using warm water and
hydrogen peroxide. Plant material was concentrated by sieving and further cleaned by
immersion in hydrofluoric acid. Intact material could then be viewed directly by mounting on
a stub for scanning electron microscopy (SEM) or further processed for cuticle. This involved
immersion in 10% chromium trioxide until all but the cuticle had been removed. Hydrogen
peroxide was also tried, which gives better results for delicate cuticle (as in some angiosperms),
but chromium trioxide appeared satisfactory for this conifer cuticle. Clean cuticle was






