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S U M M A R Y 

The population of the large-leaved araliad puka [Meryta sinclairii 
(Hook, f.) Seem.] on Lady Alice Island, Chickens Group, northern New 
Zealand, was estimated at c. 3 000 in 1982, a three-fold increase since 
1955. Direct observations, and size class distribution studies in selected 
areas, indicated premature death of many apparently vigorous 
individuals. Various biota closely associated with puka were recorded 
including vertebrates, arthropods, molluscs, vascular plants, liverworts, 
lichens, fungi, and an alga. Premature death is attributed to root 
disease, tentatively assigned to Phytophthora cinnamomi Rands. The 
hypothesis that puka was transferred to the Hen and Chickens Islands 
from the Three Kings Islands by the Maori is discussed, and the 
possibility that it was once present on the Poor Knights Islands, but 
was exterminated there during Maori occupancy, is suggested. 

INTRODUCTION 

The pioneer botanist Rev. William Colenso wrote, in a letter dated 
1839, of a strange tree with ' very large leaves large enough (so say 
natives) to wrap a cod fish in! This summer (D.V.) I shall be in the 
neighbourhood and then I ' l l get it. ' (Bagnall and Petersen 1948). Puka 
[Meryta sinclairii (Hook.f.) Seem.], was eventually described from a 
solitary tree he located being cultivated by local Maoris on the mainland 
at Whangaruru Harbour. It is indeed large-leaved with the oblong 
lamina reaching c. 50 x 20 cm on petioles up to c. 35 cm long (Allan 
1961); Godley (1975) considered it to be the only true macrophyll 
amongst the woody dicotyledons of the New Zealand flora. 

Subsequently puka was located growing wild on the Chickens Islands 
(Kirk 1869), on Hen Island, and at the Three Kings Islands (Cheeseman 
1890). No other vascular plant shows this particular distribution 
pattern. Following a study of puka made on a visit to Lady Alice Island 
in the Chickens Group in 1955, Atkinson (1956) suggested the 
possibility that puka is not truly indigenous to the Hen and Chickens 
Islands, but was transferred there by the Maori from the Three Kings 
Islands. 
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The visit to the Offshore Islands Research Group to the Chickens 
Islands from 31 December 1981 to 8 January 1982 (Hayward and 
McCallum 1984) provided an opportunity to make further observations 
on puka in the wild state. A census of the population on Lady Alice was 
made for comparison with one made by Atkinson in 1955. In addition 
attention was given to the biota associated with this distinctive plant. 
The findings form the basis for a discussion of puka's peculiar 
distribution. 

T H E P O P U L A T I O N OF P U K A O N L A D Y A L I C E I S L A N D 

The population of puka on the island (see Fig. 1) was estimated as 
follows: a total of 398 canopy trees and saplings was visible from a small 
boat during a circumnavigation within about 200 m of the shore of the 
island. With their large glossy leaves puka trees are very conspicuous, 
and by using binoculars it was possible to examine much of the island. 
In 6 localities counts were subsequently made on foot of living 
individuals of all ages and, by comparing each of these with the boat 
count for the same locality, the proportion of the population visible from 
the boat was estimated as 16.06%. By applying this factor, a figure of 2 
478 was extrapolated from the boat count total. The boat observations 
were complemented by a land survey traversing much of the island. A 
total of 230 individuals, mainly seedlings and saplings at inland sites, 
were counted that were considered not to have been included in the 2 
478 figure, and it is probable that at least an equal number would have 
been overlooked in our traverses. Thus the total population at the time 
of our visit is estimated to be about 3 000. 

Comparison of this estimate with the 1955 estimate of Atkinson 
(1956), who saw 576 individuals and estimated the population at no 
more than 1 000, indicates that the population has increased about 
three-fold over the 26 years between the surveys. 

Comparison of Fig. 1 with the distribution map of Atkinson (1956) 
indicates that the major change in population has been along the 
southern coastline where there has been both an extension of range and 
an increase in numbers at the 1955 localities. In contrast there has been 
little change in numbers along the northern and eastern coasts and 
inland. 

Although the census indicates a net increase in population since 1955, 
it appears that puka on Lady Alice Island has a high mortality rate. 
Occasional dead or dying individuals were observed at a number of 
localities. A detailed study was made of the population at Koputotara 
Point and around the campsite at South Cove. The distribution by size 
of the living plants at these two sites is shown in Fig. 2, along with the 
size distribution of the dead and dying individuals that could still be 
recognised. As a proportion of the total, dead and dying individuals 
represent 3% and 20% of the populations at these two sites. It was 
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noticeable that many of the affected trees around the campsite were 
within three metres of the aviary built c. January, 1980 for the 
saddleback release programme. 

Fig. 1. The distribution of puka (Meryta sinclairii) on Lady Alice Island in January 1982. 
The figures include living, dying and dead trees. Numbers enclosed by squares are counts 
made from the sea, the others counts made on foot. A n equals sign indicates that the two 
counts are for the same locality. 

Atkinson (1956) described the Koputotara Point site in detail and 
thus it is possible to make some direct comparisons with the situation in 
1955. On the ridge leading to the point is a well preserved pa where 
Atkinson noted a 'group of ten Meryta trees, up to 30 feet high' along 
with some seedlings and saplings. We counted 10 living trees, one of 29 
cm d.b.h. (diameter at breast height), one of 27 cm and the remaining 8 
of 5-10 cm. In addition 12 seedlings or saplings (d.b.h. less than 5 cm) 
were seen. Trees smaller than 10 cm d.b.h. in 1982 were unlikely to have 
been classed as trees 26 years earlier (Appendix I) and thus I conclude 
that only two of the ten trees present in 1955 were still alive. One 
standing dead tree of 22 cm d.b.h. was recorded (Fig. 2). The 
consolidated talus slope below the pa is dominated by puka. In 1955 the-
population was estimated at 120 with the largest trees (the largest seen 
on the island) up to 17 inches (43 cm) d.b.h. We found 222 living with the 
d.b.h. of the 4 largest being 34 cm (x 2), 35 and 45 cm; this last specimen 
was the largest we saw on the island. Of these 222 some 78 were of d.b.h. 
greater than 10 cm and were thus likely to have been present in 1955 
and I estimate that 42 have died. Seven standing dead trees were 
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Fig. 2. Size class distribution of living and dead (including dying) puka (Meryta sinclairii) 
on Koputotara Point (both pa site and talus slope) and South Cove, Lady Alice Island. 

recorded, the largest of 35 cm d.b.h. (Fig. 2). 
Records of 6 trees present on marked transects established on Lady 

Alice Island in 1971 also indicate mortality. Two individuals (one 20.7 
cm d.b.h. in 1971 and the other a short sapling) had disappeared by 1981 
when the transects were re-examined (I.A.E. Atkinson pers. comm.). 

These observations, and a consideration of size distribution of dead or 
dying plants (Fig. 2), indicate that many puka plants on Lady Alice 
Island are dying long before they reach maturity. The cause of 
premature death is discussed later, after a consideration of the biota 
associated with the species. 

BIOTA A S S O C I A T E D W I T H P U K A 

A t the time of our visit green fruit were abundant, and purple-black 
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ripe fruit common, on many trees. A l l fruit had been lost from 
occasional infructescences, presumably as a result of natural ripening, 
but the remaining stalks were still green. In cultivated plants in 
Auckland leaf production in puka occurs in up to 4 flushes during the 
year with a major burst in September—October (spring) (Howie 1941). 
On the island occasional saplings, but no adults, were noticed in the 
early stage of a growth flush. The colour and appearance of the most 
recently produced leaves on the adults suggested that they had been 
produced well before our visit. 

During the visit observations and collections were made during 
daytime of organisms associated directly with puka. Most data are for 
Lady Alice Island. Many of the records are vouchered by collections 
deposited as follows: arthropods, New Zealand Arthropod Collection, 
Entomology Division, DSIR, Auckland; molluscs, National Museum, 
Wellington; vascular plants, herbarium of Auckland Institute and 
Museum (AK); liverworts, herbarium of Botany Dept., Auckland 
University (AKU); fungi, herbarium of Plant Diseases Division, DSIR, 
Auckland (PDD) and the culture collection of that institute (PDDCC). 

Vertebrates 
Kiore (Rattus exulans) is common on all three large islands of the 

Chickens Group (R.A. Hitchmough pers. comm.). Two sorts of damage 
tentatively attributed to this rat were recorded. First, saplings were 
often seen with stems damaged close to ground level. On steep slopes 
such damage may sometimes have resulted from sliding rocks, but in 
most cases such an explanation is improbable. One example studied in 
detail was a 74 cm tall sapling with two yellowish-green wilting leaves. 
The lower 15 cm of the stem had been 'ring-barked' and the underlying 
wood was dry and dead. The root system was blackened and dead with 
most of the minor roots having rotted. Callus tissue had regenerated at 
the upper boundary of the ring-barking. The internal tissues of the 
callus were not extensively discoloured but the fungus Botryosphaeria 
sp. was consistently isolated (6/6 explants) from these tissues (PDD 
44899). On the basis of the position, the extent, and the jagged upper 
margin of the damage it is considered that the primary lesion was 
caused by kiore. The absence of recently damaged saplings, which might 
have shown recognisable teeth marks, is consistent with this suggestion 
as such food sources are more likely to be taken in winter when 
alternative food supplies are short. Campbell (1978) reported that 
almost all juvenile plants in a sample on Hen Island showed some, 
damage attributable to kiore. The second sort of damage attributed to 
kiore was occasionally present on adult trees. It consisted of large 
irregularly bordered lesions up to 20 cm or so across in the bark at the 
base of the trunk. Often lesions of a variety of ages were present on the 
one tree, and in a few instances grooves consistent with kiore teeth 
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marks were seen. These lesions were relatively superficial and appeared 
to have healed readily. 

A distinctive pattern of leaf damage tentatively attributed to pigeon 
(Hemiphaga novaeseelandiae) was common. Damage was more frequent 
on isolated trees, and those growing in mixed stands, than in pure 
stands such as those on the Koputotara talus slope. On the Koputotara 
pa site, where puka is growing in mixed coastal forest, over half the 21 
individuals examined, ranging from unbranched saplings to a mature 
tree of 29 cm d.b.h., showed at least some damaged leaves. Often the 
proximal part of the lamina was absent on both sides of the midrib; in 
others the lamina was almost completely removed (Fig. 3; herbarium 
specimens A K 1646-9). The remaining lamina margins showed apparent 
bird peck marks. On the basis of the extent of wound healing and the 
absence of freshly damaged leaves, it is concluded that such damage 
had occurred some time prior to our visit - perhaps during late winter 
when other food sources were scarce. Although this damage is 
attributed to pigeons, it is possible that kakas (Nestor meridionalis) 
were responsible. Bird droppings containing puka seeds, and in one 
instance also kawakawa (Macropiper excelsum (Forst. f.) Miq.) seeds, 
were noticed on leaves of some puka saplings under a pohutukawa 
(Metrosideros excelsa Sol. ex Gaertn.) canopy at inland sites. 

Fig. 3. Sketches of damage to leaves of puka (Meryta sinclairii) attributed to bird feeding: 
(A) leaves collected on Lady Alice Island; (B) leaves collected on Whatupuke Island. 

Arthropods 
Insects associated with puka are listed in Table 1. The most 

conspicuous associate was the pterophorid moth Aciptilia monospilalis. 
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Larvae were seen feeding, mainly on the undersides of leaves, on plants 
of all ages. Where larval feeding was intense, large areas of the leaves 
were reduced to a lace-like network (herbarium specimens A K 164689, 
164693). Damaged leaves were very common, with over half of the 
individuals on the Koputotara pa site showing some affected leaves. A. 
monospilalis is associated with the Araliaceae and the larva has been 
reported from Hedera, Pseudopanax and Schefflera (Spiller and Wise 
1982). It has not previously been reported from puka (J.S. Dugdale pers. 
comm.), although occasional leaf damage and larvae have subsequently 
been seen on cultivated trees in Auckland city (pers. obs.). The other 
lepidopteran associates listed are common polyphages of wide host 
range. 

The hemiptera found are all polyphages. The coleoptera recorded 
include Psepholax sulcatus, a species associated with unhealthy wood of 
a variety of species, and longhorn beetles (Xylotoles spp.) with larvae 
which inhabit dead wood. 

The crab spider (Sidymella sp.) and a vagrant spider (Clubiona sp.) 
were found on saplings. 
Table 1. Insects found associated with puka (Meryta sinclairii) on the Chickens Islands. 

Lepidoptera 
Aciptilia monospilalis Walker - Pterophoridae: larva, pupa; on leaves (adults reared in 

laboratory). 
Cleora scriptoria (Walker) - Geometridae: larva; on leaves of saplings. 
Ctenopseustis servana (Walker) - Tortricidae: larva; on leaves (adults reared in laboratory). 
Erechthias termineUa (Walker) - Tineidae: larvae; amongst ripening fruits (adults reared in 

laboratory). 

Stathmopoda sp. Oecophoridae: larva; amongst ripening fruits. 

Hemiptera 
Carystoterpa fingens (Walker) - Aphrophoridae: adult; on leaves. 
Ugyops sp. - Delphacidae: nymphs; on leaves. 
Lindingaspis rossi (Maskell) - Diaspididae: adult; on leaves. 
Dysmicoccus ambiguus (Morrison) - Pseudococcidae: adults; on leaves and amongst 

ripening fruits. 
Coleoptera 
Andracalles sp. - Curculionidae: adult; on saplings. 
Halyles semidilutus Broun - Melyridae: adult; on saplings. 
Psepholax sulcatus White - Curculionidae: adult; dug from tunnels in wet rotting lesion at 

base of living tree. 
Tysius bicornis (Fabr.) - Curculionidae: adult; on saplings. 
'Xylophilus' nitidus Broun - Euglenidae: adult; on seedlings. 
Xylotoles griseus (Fabr.) Cerambycidae :larva, pupa, adult; dug from long dead, standing 

tree, adults also on shoots. 
X. laetus White - Cerambycidae: adult; on saplings. 
X. rugicollis Bates - Cerambycidae: adult; on saplings. 

Molluscs 
The charopid snail Therasia zelandiae (Gray) was quite often found on 
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leaves of saplings growing inland under the canopy; it is usually 
considered an inhabitant of litter. The mainly arboreal achatinellid snail 
Tornatellides subperforata (Suter) was collected once, also from leaves. 

Vascular Plants 
No epiphytes were recorded from puka; three climbers, the fern 

Arthropteris tenella, (Forst. f.) Smith, supplejack (Ripogonum scandens 
J.R. & G. Forst), and Clematis paniculata Gmel. were each recorded 
once. 

Non-vascular plants 
Collections of liverworts and lichens were made from the lower trunks 

of two adult trees; no mosses were found. Liverworts present were 
Frullania sp., two species of Metzgeria, a species of Lejeunea, and 4 
further species in the Lejeuneaceae. Lichens present were Buellia 
punctata (Hoffm.) Mass., Parmotrema cetratum (Ach.) Hale, 
Parmotrema crinitum (Ach.) Choisy, Pertusaria sp. and Thelotrema 
lepadinum Ach. 

The minute monostromatic disc-like alga, Phycopeltis expansa 
Jennings (sensu Sarma 1976) was common on some green leaves 
brought back to the laboratory for detailed study. 

Fungi 
Observations made in the field were confirmed and extended as 

appropriate in the laboratory using common plant pathogical 
techniques. A variety of fungal associates was found. Fructifications of 
the basidiomycetes Schizophyllum commune Fr . (PDD 44886), 
Pleurotus sp. (PDD 44976) and Auricularia polytricha (Mont.) Saccardo 
were each found once on long dead trees. Many adult trees showed dead 
branchlets, often with associated callosites which undoubtedly 
harboured a range of fungi, but no attempt was made to determine the 
fungi present. There is no reason to suggest that branchlet death in 
these instances results from the presence of a highly virulent pathogen: 
it is probably the result of weak pathogens and saprophytes 
establishing on the decaying old infructescence stems. 

Roots were collected from two vigorous trees growing on a steep talus 
slope west of the camp site at South Cove, and examined for 
mycorrhizal infection using the method of Phillips and Hayman (1970). 
Root hairs were abundant near the root apex; in older regions of the 
root, hyphae and vesicles characteristic of vesicular-arbuscular 
mycorrhizal infection were occasionally present. 

One 1.5 m tall unbranched sapling with the top of the stem darkened 
and the attached leaves flaccid and yellowing, was collected from 
Whatapuke Island. On return to the laboratory, tissue explants from 
the interface between the healthy and darkened stem tissue were placed 
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on prune agar amended with streptomycin (40 mg/1). Fusarium solani 
(Mart.) Sacc. emend. Snyder & Hansen (PDD 44901) and 
Botryosphaeria sp. (PDD 44900) were consistently isolated (4/7 explants 
and 5/7 explants respectively). 

Two types of leaf infection were noted. The first, a distinctive leaf 
spotting or anthracnose, was very common on old living leaves with, for 
example, over half the plants on the pa site of Koputotara Point 
showing abundant infection. The spots consisted of light brown 
approximately circular sunken lesions, up to about 1.0 cm diameter, and 
usually delimited by a well-defined dark brown margin (Fig. 4, P D D 
44892, 44894-5). The lesions, which were often visible on both leaf 
surfaces, showed abundant black conidiomata often with a pinkish 
conidial slime emerging from the top. Occasionally, in presumably 
young lesions, the leaf tissue immediately surrounding the conidiomata 
was still green. Fallen leaves were often extensively colonised by this 
same fungus (PDD 44893), although on fallen leaves the fungus was no 
longer restricted to discrete lesions. Isolations from the conidial slime to 
potato dextrose agar yielded cultures of Collectotrichum sp. (PDDCC 
7627 isolated from the lesion illustrated in Fig. 4, P D D 44894). 
Taxonomy of this genus is difficult; our isolates do not readily fall into 
any of the species as defined by Sutton (1980). 

Fig. 4. Lesion on abaxial (lower) leaf surface of puka (Meryta sinclairii) caused by 
Colletotrichum sp. 
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The second type of leaf infection noted was much less frequent than 
the anthracnose. It consisted of irregular light brown lesions up to 5 cm 
in diameter, with a distinctive reddish brown reaction where they 
crossed major veins or abutted the midrib. Occasional black 
conidiomata producing a white conidial slime were present on the older 
dead portion of the lesion. Tissue explants from the region of major 
veins consistently gave rise to Phoma sp. (18/24 explants from 4 lesions 
on different leaves; P D D 44896-8 PDDCC 7788-90). It does not readily 
fall into any of the species considered by Johnston (1981); Phoma exigua 
Desmazieres was recovered from two explants. 

As noted earlier, a number of dead and dying trees were seen, 
especially around South Cove. Dying trees had often lost many leaves 
and those that remained were yellowed and drooping. In two instances 
trees with terminal infructescences with fruit on, and with green stems, 
but completely lacking leaves were seen. The trunks of such trees 
showed no obvious external damage and internal tissues in the trunk 
appeared healthy. However, the major roots near the trunk were 
extensively rotted and death is attributed to root rotting. A sample of 
decaying root and soil from under one dying tree were returned to the 
laboratory and baited with pine needles and lupin seedlings (Zentmyer 
1980) but no Phytophthora or Pythium species were recovered. 

A number of fungi have been reported previously from puka. Dingley 
(1969) lists the three basidiomycetes Peniophora sacrata G . H . Cunn., 
Phellinus robustus (Karst.) Bourd. & Galz., and Trametes versicolor (L. : 
Fr.) Lloyd. F . J . Newhook and J.S. Cole (pers. comm.) attributed the 
death of two mature trees in the grounds of Old Government House, 
Auckland University, to Armillaria novae-zelandiae (Stevenson) 
Boesewinkel spreading from an old buried oak stump; the puka stumps 
produced abundant sporophores after removal and half burying in soil 
for a few months. Hastings (1949) reported that puka cultivated around 
Auckland are frequently short-lived; for example 4 12-15 year old trees 
had died in the [Old] Government House grounds during the 1940s. She 
studied a dying 20—30 year old tree in the Auckland Domain in detail. 
Symptoms resembled those seen on the Chickens Islands and indicated 
root infection. She repeatedly recovered Fusarium sp. (probably F. 
solani, because a sexual state determined as Hypomyces haematococcus 
was produced in culture) from decaying roots but was unable to 
establish that this fungus was the primary pathogen. H . M . Dance (pers. 
comm.) has isolated the root rot fungi Phytophthora cinnamomi Rands 
and Phytophthora cactorum (Leb. & Cohn) Schroeter from cultivated 
plants; Robertson (1970) found by artificial innoculation that puka is 
highly susceptible to P. cinnamomi H i l l (1979) reported Alternaria 
panax Whetzel (as Alternaria raphani) as a leaf pathogen on nursery 
stock. The lesions caused by A. panax resemble those associated with 
Phoma sp. but A. panax was not recovered from Chickens Islands 
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material although subsequently I readily isolated it from Auckland 
nursery stock (PDD 42070; PDDCC 7601). 

T H E C A U S E OF P R E M A T U R E D E A T H 

Few of the biota found associated with puka are likely to be 
responsible for premature death. While death of the ring-barked 
saplings can be attributed primarily to kiore, these rats are unlikely to 
be responsible for death of older trees. Rather I attribute premature 
death in the latter case to root disease associated with fungal infection. 
Although a number of the fungal associates recorded from puka can be 
root pathogens (e.g. Peniophora sacrata and Fusarium solani) and 
Armillaria novae-zelandiae has undoubtedly caused death of cultivated 
trees, the most probable candidate, in view of the symptoms, is 
Phytophthora cinnamomi. This conclusion is of necessity tentative; we 
were unable to recover P. cinnamomi from the sample of roots and soil 
brought back from under a dying tree. Furthermore G.I. Robertson 
(pers. comm.) was unable to recover any Phytophthora species from 16 
samples collected from under unhealthy shrub species at South Cove in 
October 1971, although he did recover some isolates of Pythium. 
However, P. cinnamomi is a notoriously difficult fungus to isolate 
especially from advanced cases of the disease (Zentmyer 1980). If P. 
cinnamomi is indeed the causal organism most root damage would 
probably have occurred during the previous winter(s) with symptoms 
only becoming visible above ground following periods of water stress in 
summer. P. cinnamomi may have been introduced to New Zealand in 
kumara tubers brought by the Maori; it is widely distributed and 40 
indigenous, and many introduced, species are known to be susceptible 
(Newhook and Podger 1972). Fortunately it seldom causes plant death 
in indigenous forests but decline and death of kauri (Agathis australis 
Salisb.) has been observed following prolonged and heavy summer 
rainfall (Podger and Newhook 1971). The very high mortality of puka 
trees near the aviary at South Cove is also consistent with P. cinnamomi 
infection which has often been linked with soil disturbance. 

It is probable that premature death has been a feature of puka on the 
Hen and Chickens Islands for some time. Atkinson (1956) noted 12 dead 
or dying trees in 1955, and comments that F. Holman saw many dead 
trees when he visited Hen Island in 1898. 

T H E H Y P O T H E S I S T H A T P U K A W A S I N T R O D U C E D 
TO T H E H E N A N D C H I C K E N S B Y T H E M A O R I 

Atkinson (1956) gives two explanations for puka's unique pattern of 
distribution. First it may have been more widespread prior to the 
Pleistocene glaciations, but with the onset of cool climate it survived 
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only in particularly favourable habitats; puka is known to be intolerant 
of frost (Howie 1941, Beever and Beever 1983). As Atkinson points out, 
the problem with this explanation is to account for its absence in the 
natural state from other apparently equally favourable localities such as 
Little Barrier Island, the Mokohinau Islands, the Poor Knights Islands, 
and parts of the mainland. Furthermore, even if it was for some reason 
restricted in this region to the Hen and Chickens Group prior to the 
glaciations, why did it not extend its range during the glaciations, when 
most of these islands were connected to the mainland (Fleming 1979). 
Atkinson admits that while the present distribution of puka is not 
readily accounted for in terms of past climate and past land connections, 
'It is possible that some disease has wiped out Meryta in localities where 
it formerly grew, leaving the plants on the Three Kings and Hen and 
Chickens Islands as the only survivors'. Atkinson's second explanation 
for puka's unique distribution pattern is that it reached the Hen and 
Chickens by agency of man. He points out that there is evidence that 
the Maori did cultivate puka. In addition to the Whangaruru Harbour 
tree, Kirk (1869) notes that 'The Maoris at Ohora stated that they, some 
years back, planted a young tree on one of the Fanal Islands' a story 
authenticated by the finding of a large tree on Fanal Island, Mokohinau 
Islands, in 1954 (Atkinson 1956). However, this hypothesis does not 
provide a very satisfactory explanation as to why puka is absent from 
other favourable localities. If the Maori did indeed transfer puka, why 
did it only become wild on the Hen and Chickens? In Auckland city 
cultivated plants seed freely and seedlings often establish close to their 
parent (Atkinson 1956, pers. obs.). Admittedly puka is usually 
considered to be dioecious, and thus male and female plants would be 
needed to establish a population, but Salmon (1980) notes that bisexual 
flowers are sometimes present and the solitary plant at Whangaruru 
Harbour apparently bore fruit (Kirk 1869). 

A clue to which of Atkinson's explanation is correct could come from 
knowledge of associated biota. In the Three Kings Group, three 
undescribed species of flightless weevil specific to puka have been found 
on South-west Island (G. Kuschel pers. comm.). Despite intensive 
searching, only one of the three has been found on Great Island where 
puka re-established after goat eradication in 1946, having been virtually 
absent for at least half a century (Baylis 1948). Interestingly, the only 
species to reach Great Island lives under the bark of dead and dying 
stems; the other two species are associated with living tissues. That 
these weevils are not known from the Hen and Chickens provides some 
support for the transfer hypothesis, although searching has not been 
adequate to conclude that they are not present. None of the biota that I 
did find is likely to be specific to puka. While certain species of the 
fungus Colletotrichum do show host specificity, kohekohe (Dysoxylum 
spectabile (Forst. f.) Hook, f.) on Lady Alice Island was also affected by 
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what appeared culturally to be the same fungus as that on puka. 
Likewise Alternaria panax is found on other Araliaceae including 
Pseudopanax spp. 

The strongest argument in favour of Maori transport is puka's 
unusual distribution pattern. However, recent plant exploration 
(Wright 1983) has revealed that the Three Kings' cabbage tree 
{Cordyline kaspar W.R.B. Oliver) and possibly the Three Kings' titoki 
(Alectryon grandis Cheeseman) are also found on the Poor Knights 
Islands, a distribution pattern that makes puka's somewhat less 
unusual. 

M y study of the population of puka on Lady Alice Island supports 
Atkinson's (1956) conclusion that it has shown a spectacular increase 
since the turn of the century. Kirk noted only 8 plants when he visited 
the Chickens Islands in 1869 specifically to see puka (Kirk 1869) and 
Cheeseman saw only 'thirteen old plants and a few seedlings' on his visit 
in 1880 (Cheeseman 1890). Cheeseman notes that some of the plants on 
the Chickens Islands had been destroyed by fire and concluded that 'no 
doubt it will soon become extinct in that locality'. 

It appears that puka was exterminated from Great Island in the 
Three Kings Group during Maori occupation. It was not recorded on 
Great Island by Cheeseman who visited in 1887 and 1889, although he 
did find it on the smaller South-west and North-east Islands. Goats 
were released on Great Island in 1889 and by 1946, when they were 
eradicated, had grossly modified much of the island's vegetation and 
presumably prevented puka regeneration. However, within 19 months 
of goat removal puka had become well-established on Great Island 
apparently from seed borne by birds from the smaller islands (Baylis 
1948). It is reasonable to conclude that puka was once present on Great 
Island but that centuries of Maori occupation had led to its 
extermination by c. 1840 when the Maoris departed. The causes of 
puka's demise during Maori occupancy can only be speculated upon. 
Modification of the vegetation, especially by fire, no doubt played a role, 
and the domestic goats and pigs that they probably had during the later 
part of their occupancy would have been important (Baylis 1948). 
Premature death, such as is found on Lady Alice Island, may have 
played a role but no evidence was located by Atkinson (1956) nor have 
recent expeditions in 1970 (G. Ramsay pers. comm.) and 1982 (P.J. 
Brook pers. comm.) noted unusual tree death. 

It is thus apparent that Maori occupancy was inimical to puka. In 
addition to the reasons suggested to account for this situation on Great 
Island, premature death, possibly exacerbated by soil disturbance, may 
well have played an important role in the Hen and Chickens Group. 
Hence it can be reasonably suggested that puka may have once been 
present on the Poor Knights Islands and was exterminated by Maori 
occupancy. The solitary tree at Whangaruru Harbour was reported by 
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the local Maoris to have been brought from the Poor Knights Islands 
(Kirk 1869) although there is no other direct evidence for it having ever 
been there. A distribution pattern encompassing the Three Kings, the 
Poor Knights and the Hen and Chickens Groups would not seem 
sufficiently unusual to warrant suggestions of Maori transfer. 

DISCUSSION 

The vigour of the present populations of puka on both the Three 
Kings and the Hen and Chickens Groups is reassuring for the continued 
existence of this intriguing plant in the wild state. The puzzle of its 
distribution pattern may never be fully answered, but one key could 
come from its seed which is produced in large numbers and, being 
extremely hard, may well be preserved in soils where the tree once grew. 
Archaeologists in particular should be alert to the possibility of finding 
such seed in excavations in the northern North Island region. The 
possibility that the causal agent (? Phytophthora cinnamomi) of 
premature tree death in the Hen and Chickens is not present in the 
Three Kings indicates that strict precautions should be taken to prevent 
it ever becoming established there. The suggestions to rehabilitate 
endangered species on the Three Kings Islands by planting stock grown 
in mainland nurseries (for discussion see Wright 1983) poses a threat 
that I consider is not counterbalanced by arguments in favour of such 
interference. 
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A P P E N D I X I. Estimated growth rates of puka (Meryta sinclairii). 

Locality 

Cultivated 
Remuera, Auckland 
Auckland University 

Mt Albert, Auckland 

Diameter at 
breast 

height (cm) 

c.19.4 
32.8 
44.2 
60.0 

Date of 
measure

ment 

1890 
1981 
1981 
1981 

Estimated age Estimated Source 
or interval increase 

between (cm per year) 
measurements 

(years) 

8 
c.26 
c.26 
c.65 

2.40 
1.26 
1.70 
0.92 

mean (S.D.) 1.57 (0.64) 

Natural 
Three Kings Islands: 

Quadrat 1 10 1963 c.16 0.63 d 
16.7 1982 c.36 0.46 e 

Quadrat 2 5.0 1963 c.16 0.31 d 
6.7 1982 c.36 0.19 e 

Lady Alice Island: 
Transect 1 3.2-6.4 1981 10 (1971-1981) 0.32 f 

3.2-7.2 1981 10 (1971-1981) 0.40 f 
12.7-14.2 1981 10 (1971-1981) 0.15 f 

Transect 2 3.0-3.2 1981 10 (1971-1981) 0.02 f 

mean (S.D.) 0.31 (0.19) 

a. Cheeseman (1890), measurement at ground level. 
b. Own measurements, date estimate L . H . Millener (pers. comm.). 
c. Own measurements, date estimate L . N . Astley and K . H . Spragg (pers. comm.). 
d. From Holdsworth and Baylis (1967), calculated from mean value of all canopy trees 
in quadrat in 1963. 
e. P.J. Brook (pers. comm.) mean value based only on trees present in 1963., 
f. I .A .E. Atkinson (pers. comm.) based on individual trees on permanent transects. 
Transect 1 is on the ridge leading to Koputotara Point. 
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