Above: A ripe karaka berry is more than a
mouthful for a giant gecko. Maori history tells
of feeding large pet lizards on the fruit of
tawa. Perhaps in the recent past the extinct
Hoplodactylus delcourti, at over 60cm long the
largest gecko ever, may have eaten and
distributed a variety of the larger fleshy fruits
of forest trees such as karaka, tawa, taraire
and miro. pPhoto: Roy Slack

Right: Birds have usually been considered the
seed dispersal agents of fleshy fruits,
particularly those that are red, orange or
black. However, many of New Zealand's
divaricating shrubs have white or colourless
berries buried inaccessibly within a dense
tangle of twigs, the extreme perhaps being
Hymenanthera alpina shown here turned over
to reveal the berries hanging beneath the
stems. These fruits are all eaten by lizards and
these divaricating shrubs may be specifically
adapted to lizard dispersal. photo: Tony Whitaker

pollen from stigma to stamen and it is cer-
tainly the area where pollen adheres long-
est. Examination of the skin of geckos with
a scanning electron microscope has re-
vealed interesting differences between that
of the throat and other parts of the body
suggesting there may be special adapta-
tions to carry pollen.

The opportunities for carrying pollen
from one flower to the next, or one inflo-
rescence to another, are obvious as geckos
covered with pollen can be seen scrambling
from one pohutukawa or flax flower to the
next in a matter of minutes. The opportuni-
ties for geckos to carry pollen from one
plant to another of the same species that is
at an appropriate stage of floral develop-
ment requires the geckos travel greater dis-
tances and retain pollen for longer periods.
To test this, pollen smears were collected
from inactive geckos and geckos foraging
away from a nectar (pollen) source. Pohu-
tukawa pollen was recovered from over 60
percent of the geckos sampled just before
they became active, meaning they must
have been carrying it for at least 12 hours.
Of greater interest was the fact that many
geckos collected 20-25m from flowering
pohutukawa trees were carrying pohutu-
kawa pollen, and one was over 50m from
the nearest tree.

Clearly geckos have the potential to be ef-
fective pollinators of pohutukawa and, as
brush-structured blossoms seem to offer
the best opportunities for pollen collection
and deposition, they may also have (or have
had) a similar association with other spe-
cies with similarly structured flowers. On
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flax, ngaio and other species geckos are
probably nectar robbers which effect some
pollination.

Seed Dispersal

Worldwide there are many large species of
herbivorous lizards which include fruit in
their diet, and some of these are recognised
dispersers of plant seeds. Smaller species
of lizards are almost exclusively insectivo-
rous and this is generally true of the skinks
and geckos in New Zealand. For many years
it has been known skinks here consume
some soft fruits or berries, and more re-
cently it became apparent that geckos do
also. Studies have now shown fruit to be
present in the diet of many species.

Lizards from all four genera present in
New Zealand have been recorded eating
fruit, including diurnal and noctural geckos
and skinks, and both arboreal and terres-
trial species.

The fruits consumed are in a variety of
families. All are fleshy and most are small -
most are drupes or berries 3-6mm in diam-
eter — although there is one record of a
gecko taking a karaka berry. Small fruits
such as Coprosma or Hymenanthera berries
or pohuehue fruits are swallowed whole,
larger fruits like kawakawa berries are eaten
in pieces.

The lizards either take the fruits as soon
as they fall, or scramble around the
branches in search of those that are ripe.
Geckos are all adept climbers but the nor-
mally terrestrial skinks can move relatively
easily through divaricating shrubs or tan-

gled vines and have even been observed
scaling the smooth and vertical stems of
kawakawa to reach ripe fruit. In some
places in Otago skinks strip all the ripe fruit
from shrubs of Hymenanthera and Gaulth-
eria, and pohuehue vines.

Fruit important in diet

Seasonally, fruit is an important compo-
nent of the diet of many species of lizards.
A study of common geckos near Wellington
showed that in summer over half of the ani-
mals had been feeding on Coprosma and
pohuehue fruit. Over summer more than 30
percent of the diet of robust skinks is fruit
(kawakawa, Coprosma and Solanum). Over
a two year period fruit (Gaultheria and Leu-
copogon) comprised 15-18 percent by vol-
ume of the diet of common skinks in Otago
but over the short season when ripe fruit
was available would have been even more
important.

Most fruit taken by lizards is swallowed
whole and the seeds it contains are undam-
aged. These usually pass through the gut
within 36 hours and germination trials have
shown that many are viable. New Zealand
lizards commonly forage over tens of
metres and clearly have the ability to trans-
port seed well beyond the limits of the par-
ent plant.

Lizards have no aversion to defaecating
in their hiding places and often the crevices
where lizards live are full of droppings
crammed with seeds of a variety of plant
species. In some environments, such as arid
or exposed ones, these places provide par-
ticularly good micro-sites for germination
and seedling establishment.

Many of the fruits commonly eaten by
lizards are from divaricating shrubs, or
densely tangled vines, where they are all
but inaccessible to birds. Often these fruits
are white or nearly colourless in marked
contrast to the red or orange fruits nor-
mally associated with bird dispersal. The
most extreme example is perhaps Hymen-
anthera alpina which bears white fruit be-
neath a tight tangle of hard spiny twigs.
Perhaps these are plants which are specifi-
cally adapted to dispersal by lizards?

Evolution and Adaptation

With the present density of lizards over
most of New Zealand it is hard to imagine
that lizards could play a significant role in
pollination or seed dispersal. At a very few
mainland sites and on predator-free off-
shore islands it is still possible to observe
lizards at densities similar to those which
must have prevailed over much of New Zea-
land in the past. At Turakirae Head the
number of lizards exceeds 1 per square
metre. At that density about a million seeds
per hectare per year will pass through lizard
guts. When geckos taking nectar from flow-
ering pohutukawa reach densities in excess
of 5 per square metre their potential as pol-
linators is enormous. Reptiles arose long
before birds so the new information on
their possible involvement in plant repro-
duction indicates they could have played a
role in the evolution of flowering plants. #*
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