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Paleocene plant macrofossils from Kakahu, South
Canterbury, New Zealand

Mike Pole*

A Paleocene plant macrofossil assemblage is described from the central South Island,
New Zealand This includes a fern, Lygodium sp , and five species of conifer, including
a new genus and species of Podocarpaceae, Kakahuia camphelln, and a new species of
Prumnopitys, P opihiensis Eighteen angiosperm taxa include five which are considered
to be Proteaceae One of these is Lomatia novae-zelandiae sp nov , the first record of
Lomatia in New Zealand, and the oldest currently known
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INTRODUCTION
The district of Kakahu lies in the foothills of inland southern Canterbury in the South Island
of New Zealand (Fig 1) In the Paleocene it was situated near the paleo-east coast of New
Zealand, where sediments accumulated in the marine environment and on a broad fluvial
plain, the Taratu Formation of Carter (1988) The plant fossils described here were brought to
my attention by Mr G Mason, who made several collecting forays around 1987—89 I visited
Kakahu in 1990 along with J D Campbell, and collected from two localities

The Taratu Formation accumulated from the Late Cretaceous through the Early Tertiary,
as the coast regressed westwards Some plant fossils from Taratu Formation have been
described previously, from the Late Cretaceous (Pole 1992,1995) and from the Early-Middle
Eocene (Pole 1994), but from localities further south m Otago The Kakahu assemblages are
an addition to a sequence of vegetation change covering about 40 million years

GEOLOGY AND AGE
Wellman (1953) described the geology of the Kakahu area where coal measures containing
plant macrofossils unconformably overlie metamorphosed Torlesse sediments (mainly
Mesozoic) at the base of a marine sequence The coal beds and much of the overlying marine
sediments are here interpreted as belonging to the Onekakara Group of Carter (1988),
covering "paralic and shallow shelf and ramp sediments deposited during a Late Cretaceous
- Ohgocene marine transgression, caused by flexural subsidence of the eastern New Zealand
margin during post-nft cooling" The plant fossils come from his Taratu Formation, equivalent
to the Broken River Formation of Field & Browne (1986)

On palynological evidence, Raine (1988) reported a Teunan (Paleocene) age for coal
measures in the Kakahu area, assigning them to the PM3 palynological zone of Raine (1984)
The base of this zone probably approximates the Cretaceous—Tertiary boundary while the
upper limit may be Early Eocene He noted that the leaf beds at this locality grade upwards
into Bortonian (mid Eocene) marine strata The clays are more precisely dated as Paleocene
by the abundance of the pollen of Phyllocladidites mawsonn Cookson and the scarcity of
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Fig. 1 Localition of Kakahu fossil sites.

Casuarinaceae and Proteaceae, which dominate in the Early to Middle Eocene (see also
Pocknall 1990).

MATERIALS AND METHODS
Fossils were collected from two adjacent localities. J38/f58 comes from a thin horizon
exposed near the top of a roadside quarry. In situ material was impossible to reach, and all
material comes from fallen blocks at the base of the cutting. J38/f77 comes from what
appears to be an old claypit near the edge of the road. The relative stratigraphic relation of the
two localities is probably within a few metres.

Leaves occur almost entirely as impressions only. They were traced during projection onto
acetate sheet at x5 magnification using a Nikon Profile Projector, then reduced using a
photocopier and redrawn on architectural paper with Indian ink. When present, fragments of
cuticle were prepared by first removing an organic fragment from the fossil with the corner of
a razor blade or with tweezers, then removing silicates with hydrofluoric acid, and non-
cuticular organic material with 10% aqueous chromium trioxide, and finally staining with
crystal violet. Cuticle was mounted on glass slides with phenol glycerine jelly for transmitted
light microscopy (TLM), and on stubs for scanning electron microscopy (SEM; sputter-
coated gold thickness approx. 20 nm, using a JEOL JSM 820, with 15 kV accelerating
voltage).
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Fossils are stored in the Geology Museum of the Department of Geology, University of
Otago, and catalogue numbers are prefixed with "OU".

TAXONOMIC PARTITION
The individual angiosperm specimens from Kakahu were grouped into parataxa using a key
based on leaf architecture (Dilcher 1974; Hickey 1979; Pole 1991).
1. Lamina lobed or compound 2
1. Lamina not lobed, simple 7
2. Margin entire TARA-42
2. Margin toothed 3
3. Lobes, or leaflets, narrowing to petiole 4
3. Lobes not narrowing to petiole 5
4. Teeth few, prominent, whole lamina imparipinnate or pinnatisect TARA-35
4. Teeth many and small TARA-43
5. Basal laterals paired at base, development actinodromous TARA-40
5. Basal laterals not paired, development basic 6
6. Lobes prominent, teeth subdued TARA-36
6. Lobes subdued, teeth prominent TARA-38
7. Margin entire 8
7. Margin toothed 11
8. Lamina base asymmetrical TARA-44
8. Lamina base symmetrical 9
9. Basic venation pattern of longitudinal .veins TARA-37
9. Basic venation pattern pinnate with many laterals 10
10. Basal laterals paired, development acrodromous TARA-30
10. Basal laterals not paired, development basic TARA-31
11. Development strongly acrodromous TARA-39
11. Development not acrodromous 12
12. Basic venation pattern craspedodromous 13
12. Basic venation pattern externodromous or mixed 15
13. No second-order lateral veins TARA-32
13. Second-order lateral veins parallel with first-order, terminate at sinuses 14
14. Lamina shape elliptical TARA-33
14. Lamina shape lanceolate TARA-34
15. One tooth per lateral vein 16
16. More than one tooth per lateral vein 17
16. Teeth prominent, sinus sharp TARA-46
16. Teeth inconspicuous, well separated (no clear sinus) TARA-47
17. Teeth recumbent, often blunt, lateral loops prominent TARA-41
17. Teeth sharp, lateral loops not prominent 18
18. Teeth small, recumbent, with no strong percurrent pattern TARA-43
18. Teeth large, erect, with strongly percurrent joining veins TARA-45

TAXONOMY
All angiosperm leaf fossils are given an informal parataxon code number, prefixed with
TARA- (from Taratu Formation), and are essentially species without a genus. They are a tag
by which the taxa may be referred to while a more formal taxonomy is established. A
reference specimen is nominated for each parataxon which is the equivalent of the holotype


